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aE Rat 

Ud ete “Sifteet-mT” CePA WPT 
ay ua: fat wile! Wepass aa fasazaed 
act fora? ft 4 WH sank satura a 
PRA! Hepa Santas: fasts ageqaiciat Ase: | 
sree Ad FeSaelt afcert-fasaerd-asaarg 
spe aces Ys ThA AS, SUAS cet 
ates fae wary sore! “aig AA ST: 
RNa Hepa aa seafrery” sft A vices | 
areiaatteriien: aft viet-eRaRi grea: steel 
carats: watt WaT STR: Paes 
WR ae SS Ad SERIA eres ATTY TL 
SUIS Sit 


Rest URia-aaieermt Tires aM ASTI 
steq eteR_A-eae Aq trad facet: aaiaee a: | 
"Ria: sae: fasta waa 4 feet aay 
Warm: Wa Geet: | aa Ua cae: wer AIA 
nfo faena—fasaed fers SAAT PRG AT | 


ARIA 1975. a les Be TAI 
rarity, ux Sait atid: Patter faye aed, 
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deft Gepa -eaarRt fear, werfad yee: weaaa 
TH Sea S| ae shape: staqaqte 
qs Yixdd | SSSR AAs AA GetHaATez 
Pd VERA 380% Sade etpaaea! FT 
ARPS WS SAPO Sa! WV Stared 
Wels: F Sad 


GIs 1993-19940 Seer anda-fsa—aey 
(LISC.) Tastee fas, ddese-Peraeaqaaq_Peeey 
4 .(CTS) Sea: Se TV THEE weed: ae a 
Sle N. BAR Heled: (Stat TAs Peers: 1) 
aa: Tatet—ahat_ae STATA: | da waa 
Uae Is ae Garey SPM AIST 
Yih "Indian Mathematics Advancments & Applications" 
Teka Aa A ca: | cet Weba-ae ted aS 
asaaed vitead softfefiad yes 3 UG | aye 
TA yerad sal ud a2) =e TY. Taper qe a 
Sr ON. BARA Sqet Wo eh gery 


RAAT Get Sta Aged ada) yep} apex 
SEP aM STAT AT AHR welmes Rear: 
Rea sre cipher dea qe a 
saftrae sitfeeet met wim: WEI: Gta ered 
Sg: WAT GI ee: sep = Sse 
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aeerawaeg vam: festa) aqel sear 
am a uk dsite-aori aRda-ewtat: we 
qe faery saeeno | 


gat seat afer wdor aceit ukemi! ae: 
ae: Urea: wart: aa a AdaM—daenf-aay 
gam: erect yelstar:! wafaHt wert fasisaaie 
TRE: aa A WaT: Ba-THwnie PAT: 
Sead de sear SRT STP 
ae way soemtad! alapid—-ladd-M-acck: 
fedd ales fase yeooed! aitee—afaHieres 
Fara Ae -aee SoeTeT seat veal: elie: | 
Tees wana-agaefeeademt, Madan: 
(systematics) se anaeplda—-Meala Wan: at: GRUTAT: 
Wa: | Ud saa Faeay Aa AIT 


adored 4 afiesmfecs<ei fire: 
fasrefaa:| asec fear: HAlfete—faear 
Resa awa ule: | aake<ce: pict Aer: 
weufaa:2 sf geed aida eee Taree 
WeIN-Weqaa a he gant: sift west etre 
GEAR WIA SeeM: Be WET: Sea BictaMa Ty 

aq seared dente atest AR 
witeamearentia_eaont: We Peel Aeea4? a 
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fadaqq suentqs! way Udd SSA-ad wR 
AiceerAeey aE aati ray 
Wasi OA: Wad, aecd q Aaa 


SAM Hd Ud Get AKAs aaa 
qa FT SIs wraety see saa) wera 
Tatas Seen Pateahs (ar staaeahs stare 
Whales) oa) paras seen sealqeaarit 
od, Tas SM: wT: sates HA areas 
Tasaqaeq SOUT soeenftan:, vileenref—deors | 


qa saa fare depart ada aH 
sa Tata scrofa “SPAM: SORTA | 
We ¢ COMER ahd Wt WEST (Gen at GEA 
GRR) | act Ret Aa SE yeaa 
qa SRT fast swat smite ada apqoitea 
Soren ahd: THOTT Ulsmar: SURE: sla ==) 
area! (aT, Sata, lea Ten | apy Senera: 


: 
past wd Get Selec: wictors—faua ate: 
wea sft 4 fava: | ale UT We: GepaaA Hd 
aq Fo Aaa Has seat: feta, aca 
AA Wat: = thet: tae Sit AT I | 
UT TAS, Yet AT SATs: 
apd-Ase Aas MoTa-safas fast werd faeces: | 
eMart seq: fare: weds aaa 
saree Soa TIA saad! Stee feral -are ST: 
R.J. Baxter Heleat: sit Uarasraeort alfere aala- 
TPA WAT SUSI SAM: Uladaad: | ACA 
Ul Uae: dep, Wa aa See af 
q we tabeasea—wae wide! ASatAS— 
Tara: AA Udi War sige: sR Seales 
q Ge UR eRe Sep -See-eete fas 
seita:, at a Ha—Tra-ard-Saiasrse:, 
wi y adc Wepa - See eetaeeitrs, 
TUS: SAL Sea: aT Saar, 
& staca—afirergemershrano: | ut sea: ferata: Et 
Ted -weRea ata: ART AT 
aq gdust se aa a aa yal fa gate-asa 
watt wae Sear Hea WAL ca 
UeTeT qe_qeae-wedet Gerad | ACT: OUT: 
Qa Ulead Wee! 
ae rae awed ait AeAeTeT eT ARIAT, 
Ua, vaeet gat uy wa! fiat Yer ca a 
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FEL AT, STAT 


Biaeaurt: wal 
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RRA: _ 
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Preface 


This book would have been published in mid 70's but due 
to non availability of facilities for composing mathematics and 
Sanskrit, in Devanagari, the printing press proprietor left the 
publication just after printing only 52 pages. The author, what- 
ever taught in physics classes during his teaching career, wrote 
in two languages Sanskrit & English, although only the latter 
was the language of instructions for classes. The tendency of 
writing in Sanskrit is due to strong initiation in this languages 
since his childhood. Ananta Shri parmacharya of Kanchi mutta 
blessed the author for all this, but always insisted on that the 
findings from ancient's works, after advancements, should be 
putin English first, then in Sanskrit. 

In 1974 the ministry of Education of Govt. of India under 
H.R.D. (Sanskrit section) had sanctioned post publication 80% 
grants for this book and the other two works of mine. Due to 
failure to get the book printed | suffered monetary loss. 

‘In 1993-94 Dr. T.V. Ramakrishanan then chairman of 
Physics and centre of theoretical studies (C. T.S) of Indian Insti- 
tute of Sciences (I.|.Sc.) & Dr. N. Kumar (presently director of 
Raman research institute) hosted me as visiting scientist in 
C.T.S. for one year and provided me all facilities to compile my 
work in the form of a book in English. During these years ad- 
vanced version of the same too got better updated. Now due to 
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the easy availability of publication facilities with the help of com- 
puter software for mathematics & Devanagari script for 
sanskrit, both the books are ready for publication. 

To talk of just history of science is not recommandable. 
The best aspect of these studies is to take up the guidelines 
from earlier works and advance for further developments and 
their uses. Because any discipline if not used will not survive 
and if put to use will go on flourishing. In my opinion, Indian 
mathematics can be made use of, for applications in modern 
scientific problems with advanced & developed versions. It 
has many branches which will prove really very much useful 
for solving problems of physics & engineering & telecommu- 
nication etc. So the methods are advanced & it is proved 
through examples that these work very efficiently. Our medi- 
cal science ayurveda is useful and is being used these days 
but our non-medical sciences are not put to any use. Here is 
the first attempt by the author. This book is written in sanskrit 
partly due to author's affinity with the resource language and 
partly due to the intension to enrich the same with the new 
developments which are relevant to the modern times. Any 
how this book is a not work on history of mathematics but has 
original developments for utilities of earlier methods in mod- 
ern disciplines. 

This book " sitfaept—TTt"' in sanskrit deals with appli- 
cations of Indian mathematics in ancient times in general & in 
modern problems in particular. The first two chapters deal with 
Indian theory of numbers and their applications, 3rq chapter 
deals with prosodial mathematics analogically applicable to 


physics problems. The fourth chapter & the appendix deal 
with Indian philosophies in relation to mathematics. 

In the first chapter the problems of indeterminate equa- 
tions of first degree are discussed. Valli is defined in most 
general form for the first time in this book, while the same 
was earlier defined just as an array of quotients in finding the 
highest common devisor of two mutually prime integers. In 
the general form of valli we verify the fact that ancient acharyas 
in their algorithms were performing matrix operations and 
thus achieved efficiency in solving the related equations. This 
point is highlighted and applications are demonstrated. Some 
ideas for further developments are also pointed out, with some 
problems fully solved and some unsolved problems (with hints) 
are left as exercises for the students. 

Ancient's applications are discussed with possible dem- 
onstrations of applications in modern problems. For example 
the kuttak ca.i be applied to calculate degeneracies in com- 
plicated systems in quantum mechanics. A problem of 
Qunatun mechanical 4-D, oscillator !s discussed as an ex- 
ample. Ancient acharyas applied kuttak theory to find the pe- 
riod of apogee of sun's orbit. On analogical grounds many 
problem of physics can be tackled. 

An interesting problem of solving the n'th degree inde- 
terminate equation of the type y — (Ax°+B)/C is discussed for 


possible integer solutions in x,y with integer /. itis shown that 


if one integer solution exists, the number of such solutions is 


infinite. Applications in solving problems for finding physical 


functions like legendres bassel's using recursion relations 


10. 
are pointed out in the frame work of Valli algorithm. 
In the second chapter Brahmgupta’s lemma is put jn - 
most generalised form for continuous operations. Cakravala — 
method is not discussed here. (For this see the above men- 
tioned book in English by the author) Instead the valli method - 
is developed in traditional style for all the possible additives. 
A'S in parallel to vajrabhyasa methodology. Some interesting — 
problems are solved and some problems are proposed as 
exercises with hints. The equations which involve quantum } 
numbers (integer & half integer) are referred to as “quantum 
constraint equations." Using wigner Eckart theorem the equa- 
tions involving Clabsch Gordon coefficients are tackled and 
the systematics of multipole moments are discussed using 
the varagprakrti theory. The various states are found, where 
these moments vanish and change Sign. In fact this leads to 
more generalised theorem of moment selection rules in the 
frame work of collective model, which are hitherto unknown, 
under the frame work of shell model. 
The third chapter deals with prastara ( 
tensions) as applied to prosodia| (chandas) 


Indian binary ex- 


theory. The appli- 
cations In case of varna & matra chandas are discussed in 


details. Matra chandas problems are discussed using kuttaka 
theory & itis proved that thenumber of Possible patterns for a 
given number of matras, form a prajanana-vali7 known these 
days as Fibonacci eS A difficult problem of finding the to- 
tal number of possible Arya chandas js solved mathemati- 
Cally. 

Fourth chapter deals with logistics g Epistemological 
problems. Relations between logistics a. Mathematics are 
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elaborated. The limits of inference methodologies are pointed 
out. The inadequacies of analogical inference methodologies 
for micro systems, are pointed out and itis advocated that the 
language of syadvada of jainas, sankhya and vedanta philoso- 
phies are in unison with the mathematical philosphy based on 
quantum mechanical concepts. 

it is clear from the planning of the book that it will prove 
useful for students and other interested ones with good back- 
ground of mathematics, as the text introduces the theoretical 
topics in ab-initio in simplest traditional style and demonstrates 
by solving problems and proposing unsolved problems as ex- 
ercises. It gives alternative methodologies for solving modern 
problems for advanced students. In addition to this, the pro- 
posed topics for developments, will prove guidelines for re- 
searchers. 

Thanks are due to Dr. T.V. Ramkrishnana & Dr. N.Kumar 


for encouragements in preparation of this advanced version. 


(Suggestions or comments from scholars are welcome.) 


Shaktidhara Sharma 


10 Jan, 1999 

Present Address: 

1219, Phase IX, Mohali (Punjab) 
Near Chandigarh, Ph.: 0172-221 550 
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3) aren: Sqacts _aecil-Usra-aisra | 

) acer: frata: (srt ap-aech go ates 
polis babe 8 

5) Ware -— acct 2 x 2 Aeye-BI (Matix 
form)1 SAGehleoay q UST: SG n xn Mle, Ut pact 
faavigad wa ay-aeiht staetet | 

6-) wmEqH-mge weed MA cepei aug? 
TAR Raa | 

7) (ap)fata: (SD ATeeA Disjunction with simultane- 


ous conjunction going on & Vice Versa. 


@) Aa: waer dear: 
a) X = x FRA aedat 


Xx 
| bd) x = ak Ase 
 C) ©) > weeaa-mers, TaTPL (Abrading or Modu- 
lus) we 
d) (‘S > SeaE-TeTy, oe 
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Stare: UR WH se Meer aa a SeqeIA-wahy 
WI ory-eal: decent sift yelarl seleco—wdoy 
2 
3 
] = 


—> ——— 
pee Oe r23110 
eae 7 
Sa UAaest ulaest alaafa 


acct = 


T) wWira-arec -— yah fsa (nite afore) :— 
SMa Wraps a 
Mate sa vary uftdte-dearni wae uta 
atte —fearsay_—ae Udi: GAS: seta 
Gal Sa: Aaa wasaamt fear wa FRU | 


Hida GaN: sar Serer 

1) _berenghiaer Seg sf atra-garsarc 
aims acest SEL oe TIE | act 
= 'n’ AKA (n Times) sca ATTA | (N-1) Hea: = 
(n-1) ARAL! [(n-1) Times] 

HD) | SEs IeiKaIiis€ UG) MIMBIEC Tee aaa 
Waa (from x to y) = sea SEER 

lll) “Aaa at qeaact:” sep Seta ahaa 
gat: ma:!| aa fe PPL AHS age 
ESM AP TATE = 
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ex<ji-ueraa | aepdst ehpat: Rriferg-cra 
qraaunt: §=Stqatheent: “area: | 


iv) Ura-utsa sts afta we AAT: 
aateerat: | Gem 4k+3) WTA = (43) See BTA 
saa, sre 
waa (n, +n,) 4 ara = (n, +n,) Ha: Tal: 
aiprardan:, sla (agate TH: ) a SAP! (Convergecnts 
of (n, aE n,) order) 
“e@-)] PASS = 0-1) SAA Tees Stet Tee: 
= Equating with [+ (n-1)] 
vy) war fetst-are: Se(-)eA-GERR aapiedaca 
iad: teak exter a! ate MA-ast 
= y - energy 
VD WeaR-wect Ce) Cts) Cet) = Tet 
fie_—sete-pase: _yreasta wales: aia Fan: 
Taal Ua WRT STU faear: Ud! cA meister: 
ager uaa: wart: eet Fat - AA ES 
NUT: ayaa ate Zea: | (SaER-Fa balcatel 
a ya) aa dtag a = cea WT = TS 


ase} waatr a: oa Fen: SG ANT 
Sahat ue eee: FOS i 
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qa Se Talay Taare ae ara 
Frost Uti apc —TeTERMe: WaT Saree) 
wae eaeoad “fen”, “Sear” snfe - wee - 
TaN PUAN Sa SERA) SH: 
ayed-tedt Aa arse 


3% wid a ge 
Wet Wel Saree | 
QQ: Beye: 


AR Ah andar Seat ear 
fades ulated! wast afew valet aI 
Gedeed | Aaa: 3 FaRTs-atael-wydiat 
Theda «Gant: «UROL SeaTS T: 
Wels Pe: Weed! Sa Sahara 
WIP Ra sae SAMA AEA aT: 
amare: eae: fase: Fret state: | 
Wa: dea: way frsag a Awa: ws asi slat 
Tenet q SHA AA | a AST Tecra 
‘ifietwarer wren: facet! faeis-edet 
eEH-ol_gena Wee TL fret. STE: 
Revers) adtacntrasat aa sift <4 Aalar ere: 
seas: asada Ue ral Qhastaae | UST 


18 


Resa seq aea--arara afw-ceca: 
farmeae-feraes afa-warty Ae: SAT 
BRIM! Wa ART | SETS 
Use aa (Syllogism etc.) JAAH— MarR! Teaeare: 
37a | Waew aera SSMPIAHaIR (using Boolian algebra) 
wa-e aoas eft FIRS! SA WeIR-TaciAt 
casino a fade att sored | 


aa yt meH-otgacnic_oitea: aa a ase - 
aetna fafawaea - Get Gaaa 4A — wel 
TRUM A SMT WAST Wart, aectae—ca far: 
Tat sat - WA Melted aad a see 
Tee aida warm: ate federa salud 
aSM aie FERIA Uy fast wear waa WA 
scam: find, cee wa Tae: WO eee, ger 
deat sat: ferent aye ea: wa rea: 
GeHA-AIGA SAAT | 
me) Tae ada ava 

ay hepa -WAie-uh sae afet_sne 
iets -— SdoT aalq - [ca 


sre: eT It A SMe tag; ye ence: 
3ifauia— Galen: (Indeterminate equation Of lst degree)_ 


Ax+B 

Soar ays (1.1) 
dd A,B,C TOUT: at! aie Us FaeMAH: AMT: 
Tre: id da aa sada fade ala erect 
we dt Sualial, AAT WIPE q Aewyaaa 
4c Wott arava gat (qeent weweceaedag 
_ qe araest) af era, dda xy AA Peet 
ae wedd sft Td Seda! Aa Uey WAS x 
y FM-aer-fate: mee: sraradi ax 
sitar aeled: vite - Ad 4c, saat: ae 
Ia wyr-we4 ae aa: B A faa, aa 
sareuuraa,staitfewee ef 4 BC ett 
israe-emsgee wa eft sea! Act fe ale A, 
Boa Set Uae Ge Sa - der cet feral 
q aera ARR ara aderr-freen Fela aaa: 
Gara: | aa fe selec A- 


3 2 
Ci ea 2 (1.2) 
3n° —2n-1 


TT MUI: (A=3n?-2n-l) TAM A EIR: (C=3n*- 2n-1) 
SIAM: AIR WH-GsH = 7- 1 3Ha 12 SIA 
saeeita waa aren ae See flac! enter 
aq: 10 Het Sa W-wrSsa (12=2x 
PO Gla =2M=  FSEl GEG (@— 1D) 
adie ASA 1=2,3,4,5,7,13... AT WH n-Aae wd 
aren a fae sft q SSAA! Ree ee se 
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adgat acct: at areneed: secret We) 
(<ecaa: USIA- eae) SIT: wferauteet: babe 
da_2sia—nreter—aer at alerme-aeree Sea PAI 
ama arsed: ad-wae ye ca-egila-fagat aa: 
ware: Serta ae age: AT-fara: Arse - 
qaieata saad: sft aed Sa aera: | 
deafeaggaana: faieq a seidta-fatiaesr:, 4 
aia sates: | aoa Ue CASI AIT Wes-Tay 
steaifata—fasa lest ste-ed-aeiet yaaty 
aikt-fagent: sone: wad) vaca 
WSs: YeI-VAI SATS Ste, SAT 
Tae | fest st ARIA aaah 
e-Gee ws fasal faqte: | Yers-aeng wen 
at asad am: sft alse: sqeped) wae a: 
fase: ala-exta—atrataer aa SUeTSaIT: | fod 
aea-wet Heer aT (1400 B.C) aan 
(erase ARAM 12 TA Ss a 
SORE! TETAS TUT Ut UMN Suara. ion 
faaerd-aee-aT: Tora Ura xelesctar: 
Sf Ste: tafe Wea-waAy Teme! RAS 
SepeetHecam fat a ops. | eels 
aeci_fateed Fart — Wi: SMR u Saf | 
aera: sit I ERUaCsisMY Gera; € oe 
aifta sfa steratafaeot | 


gavaeaa: fgerdiafavita - ee 
at-uafa-Mard: watered srd:| weer 
an-GReed Sat: Fata —aareels-aerse a: 
qnt Ua!) waerate_ferd-aeraa aa: GOTT: 
We West Se vies | 


sch —AA Coy —-H Taree aya tS — Ae 
gyfer: wrdg wey weit wal aa ica 
faaen: fan:, Aa a Ga: BARA 
FMA -TaMe SAAT GRA WaT Soe | 
Heres, sya: weedy fasiltad-aet: 
(Degeneracies) Iq frad| Ad geet wanna 
SEAN eA Ut assy AacerT aRTET: 
faa: sat ufaareaercd 
@) acem: alfeent aalat TAST 

epee waTMAe acct: STA Aa 
sStrersizrat: goa sity waysss UT: Waa: 
aay Soead | Aces: TAH: antucnfa-aat oT 
RAR sft Sat—atety qepdarae Aaya 
aA d aeci_faa: Saat: fafa saeco AMT ae 
_ asve — woila - erm At | staeachHt 2 
Waa: (Recursion Relations) Alea qf Ued—-ve: sew 
fasTeayeia | acess SIqSaas: Tifetd—-fasara: TART 
aeta TRI SH SAT ATA SAT 
sf areal aeqan-ail-Teker, (Method of Least Squares) 
pe erat (Interpolation methods) AA aelaay 





TOT aa Aas aA eee AtHeL-umae 
Computations) —Taecaa Tattse a aoTrgy ACME aT 
SSAA FIRS -AMT FT A SET Tae: 
sam ouftiasn: slehkera wa sla ATI 
a eae aecit-ukaaret fas Garay 
ERM Yerdat | sereonsdy— 
(1) Malek CaSO xyz SICH Ser 
AMI wd Aha — 
y=3xt+z 
Xi Za 
z=3rt+u 
a Sl ae 
u=7qtn (1.3) 
g=lin+t+s 


n=13st+t 


ae t=0, s=1 ql aaa a eee 
TUT SY Sect st A faferer cea, eqey_utee: | 
Sect Set! sts—pierdt (6.1) acu Se 
Yd sla Sacea: | TW suf: difaas aac 
Tart 34 9 See A wt em, ay 
Sass AG wade aera i , 


ae 


23 
3 133123 = y 
2 38785 = x 
3 16768 = z 

amte:-— aqeel 5 5249 =r 
7 Ol = 7, 
1] 144 =q 

Wad URS Aecu!: ‘ 

fara: (STS l3 =n 

a) ea areead | : 


O=1 
aa xy AA-aermasy s=1 eles sak sak 


Wad Wrage FT Asad! Ca Wieser 
wea: SRR: UROTA: y AM cele vices SHIA 
Tami AMI weed sa sok-cRida esa Gea | 
setae PHOT stext-asieet atcha 
S SAS Se. (1.4) 


Bq 5, = Aly = 0S) = Ay = AP eee 
Terme aectueat EHS WAST SAC ATI 
Ueda | ata: (s,.) sat: AAI Se Heald 
were eft ater at sence ayiat: tage: 
Sagi quis So A Te iW Te HAT 
see wa yal aed: arciaelat | Saas 
ecoeator wd_Rremiewepttenh ar Maas ore 
sesh eras suftehefareei eater SALT 
vin: GRAS wale FAN GE Jee SHAM | LEH TM 
gect we aaa? ft amiads sified watery 
ateaad - 











im é 
= Rx+B | 
sag (1.5) 
wt A=CA,+R va a A, 
ere Apt BL 
@ 
YHA X+Z (1.6) 
ZC -—B 
tt — 
R, 
z: ZR, -B(p 
Gara Yad x=ZA + R (% «) 


SAG sada aq A- AMIE A, C. sat: ar 
ea: fadd-Ma-faea ward sh 
SEL CSR AL. 72. 


Taq ERG a1 
R 


x= TA, $y (1.7) 


Ra eR sit A.C ore: cern er: ey-ded 
Wt PST cet aT aro sTaiahad eu 


heat HOE, Dawe sks. 


afl erg rea a ae ach ee Gea) act! 


mrad, ale aeeit WAG! (GH) ada del q aaed 
Tort STAT! aa x,y A ytd aad 
Wass dst: Asa sa fast vaes 
fafa S— aeeRaeR, (4/CHET-eeIacte 
aR, AsI-STa—-TeN) Yalctect-eiia-aaleol-Iqeeanst 
FARO ed, UA AR Wh MTA sft! sa 
dies as eas cpiiclawa: st qed dismitra 
UT Fea: | 


Ct) ay fad awa Beets aaa 
rarrer: erect: fafaaad— 





1) bss 29x+A 
2 aia 
er 
STA i 1 ee eee 








1+—> I+ 


2 ] =12/7 

Qe 2+-—— q 

5 Das D (ace At!) 
aa ata fa ae Cisied arp 
sta: wae x AMA =7 

n y W —- |? oe) 

A ad ql = AW == Ia 

2) waq - seaifa waivam he hla—-GH POM 


Fareed seg weet) SASHA AL, ag 





| 


facta aecil-velta fase aer secre rae 
Tad, a I See wa seis waar ey, 





lilx+5 
aemfe— 2) = = (1.9) 
1] ] ] . 
a SE ery (-5 ee Fd +) 
lee 1+ % 
) 
ate Deel) 
10 | 
x= 7=-(]) =4 
y=11= Gr) =7 


wa (5) sete (farcenm, shane) 
AAR WaT 


(5) tas 2 5 a Te fir 
SSE 

G3) safatteq aca: PReaa-fa: ee 
weante—aie See 


x =3c+] | (1.10) 
W= C42 
HIG) 
Sx—-3y=-] ( ) 
5x +] 
Vrs ae - (112) 


(1.12) GARUOTeET Beas (1. 10 


), 
Ua Ma Sit: Stet fe: ee Hi so 


| 7 
WISH | 


sty eels fear fare piace: we: 
nfticst-feteret warasd| cent ater — 
4) ara: aca: gq0UT: Se re S 
qe were Fae velar 
mead Ger =x : 





Tx 
ie : F< 30 
30. tise I 
9x fy 
30 5 730 P30 
TGS 
a = 
1 | 30 
Orgs 
12 30) 
16x + 29(7, +15) - 
qi +9y +h + = eure oo 
~ , + I, 8 
Gs 29(r, +1) + 780 (1.13) 
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Ua dea qeacd—Ale (r,+1,) AM ada Sid 
sq q sae fact Aad! 





ja ie —4r (Jad) 
~29r +195 
> SS 
4 
qa r=4c+3 aeeit (a 1365 
1.95 
wee: =) 0 
RJ x>0 -. -29r +195 > 0 
r<6 
TROT > 5 0 | 
Wt a Poa Ud eas aq r=3 ad & 
r=4c+3 eo — 0 Vat Gssatd| 
Ne 7), 


Rat Ta Pear: MRL SORT | 
34 FT Ae aT Tales q Sa cafe 


5) SECM seta zen 
PAA A —AVUT: TSM ea: real 
qenea VI ae RSHsy FRI] FAL 
Head STIs —Aeay =x 
23x I, 
60 "60 
23x h, 
Bol” 80 
y+, =100= 46x — {609, + 80q,} 
as 10(3g, +4q,)+50 


23 (1.15) 


(1.14) 


| 29 
eee tat 

x =10c+10 ile) 

3g, +4q, =23c+18 ey) 


(1.17) SAleeeoret 


] 2 
= 1NGG, ano 
23 
x =10c +10 


3g, + 4g, =23c+18 


—4q, ae dd 8+ 23c) 
1 
7 2 





2 
=-gq,+6+/ce+ 


x > .e> -l 


Ge) 
r, < 60 


g, > 0,q, >0 < 80 
r <80 : 


in: ee 

oa TO (Sted) 

ah rene gfe Saat ee 
ae spe (eat st aera: 
imap safrd warad! aed: ws Frias: taka 


anefre: sage: wet frei 


read), Creal 


il 
ar ata wag eeleeat ad pita: SRG, 
THe: SIT Beha ARE BAe: ART aeqk. 


S _ 


6) lOxe + 2 im (1.18) . 
ice 


y=19ce+6 
i = 16C204 

v= V13¢4+4 
Ge Eye —1b] 

=Vi3e+4 ==13k+11 (Sleetrad-aeem) 

TO = NVEX LODE 
eX el Skit 
y = 247k* + 418k +177 





sTyeny 
2 
7) aS (1.19) 


* =13-12=1 
x” = 13¢+1= (13k +1) 
G=NBk-eeok 
WEseae 
 y = 299k? + 46k -+2 


31 





: Ax" +B 
Sa, PATTI GT 
ym Ax" +B 
@ 

qA m,n st ay qos tt: | Ue SAMIR] 
HEPAT AT: TAS m,n,4,B,C AAA Ha A 
wat! ae m=n= 2 Al qd arden id -Faree OTS 
SM! ae a an: wake Reafag a wsata 


Sar A.C AMM Sd ale x Heda dal y- ST a 


GeeH! ale a y SI Hedda del x SI-aEd A 
Tata | 


& 
(G) Actata-Hsaqd- (Pulverization of three variables) 


8) ae 3xt4yt+5z =17 
x y,z4+0 AM A yy 2 AMAA: aut: el: 
Qed! deal Aa AMAIA AeA! 
SA 3xt4y>0 
Ml =5z7>0 
Spo Sy URAL 4 =) 
qa suhtadea: ‘—’ afredd, aa a Aa: aa: — 
, See waa AM Gea 


b] 


ral S255 
gear fea: z=1, 3x + 4y = 12 (1.20) 
facta festa: 2=2, 3x+4y=7 rely 


IA 


-_— et et ne ea 


32 | 
deta Rata: z=3, 3x + dy =2 (1.22) a 
(1.20)....41.22) Walon aed weed fos 
fu oy atest: Aes anktad ard | 
Sa Pateet (1.20) q fass-edor aaah | ae 
yA Sat Bid deal qT Gas Refeata Gesd eff 
q Meda | vata seq Sea HEAR eaewt sah 
Ue tated SUA Wal Udeet: WAT: Fa 
A AHA -SAe— HOTS: fastacar (Degenracies)—31AIt 
waa: Ra wae weaw: Aaa 


(S) aevil-qe-aa-fran:, aeerd_—qe_ghteda_ 


Taayaq 
9) Taq site) 
Wa Acca y= 3 


y= | 

SA Aik Sect: Tait pen ass 3iRaA_—Gerell 

aq (avei-qs-ae) (5) MIATA, aeet = dara, 
dal Wr Aedamada Seen antic — 





(+2 Sur) 


| 
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a r% (-3 aur) 
aig Seeds HST RSTO aT: 
eta cor—- aoa: ead, der a uiraa: fed 
WEIS ARCA GRICTASIT: | AAT AT AT — GHTERT 
— aggre ase — al ale oad acl I accqedeme 
Ree | srimefeeratera seca att aa aac 
fer adware qeeeteara()) — aes 
aee-Gaea dae acteltsaited = alrss—sated 
oaad-sem wivfesta! atrait-acct qd satctt 
vata WW agel-aect q aad—-wpit ANaelt! Act: 
ash aoe Wola cee sea A a AST: 
qRorn: wad, fa aed I EP! 
qa aa yS-deam wa vals sractemist 1 Ua 
aq (,) qa dart airatedt: qul_-aet area 
RAAT ROTATE Aah: TRO: 7 ad | 


(10) ae x,y wales goat et, cat 


Spesedl 





ioe . 
del eraadd: Ad 169(x*+y?)-1, AS A ae 
wi-anice eae | 
x =12c+7 
Enel = y=5c+3 


169(x? + y?)—1=13?[(12e+ 7) (Ges By == (5 62-9 = 


Wot: at: | 


-+ 2+ 
™-7 oma Sle 7 > 


4 
wasaaelt Se Ad 169(x2+y2)-1 steedas 
TAA = 99? 


=~ 


Sx +] 
(1) ale 75+, waxy wt are ae 
tt: | del WAR Ad 7x- 16y qe adie aa 
We BIdesd cea sf 
x=12c+7 


y=5c+3 
7x—-l6y=4c+] 


(ae ESE 

















SA USAR = | 
(12) ae x, yt wnat det qe. aun 
13x +1 aa 
iam (=) Ot areaa | 
Het =]7c+13 
y=13¢+10 
rset = 
Vea = 


35 
(13) Ua, Ad SaR-eRad (12) select - 
Sara Hepat TAteHct 6x-2y-1 HA 19 SHA 
aaqet add sf 
sa x=17c+13 
y=13c+10 
6x-—2y-] * 
ax 19 Nig 
(14) aat wfe-8e SRO g aa-AMe sera 


Tate | | 
73x +1 _ 





aA ate ye 
aal aqecit-aweEca YT: =2700, ER: = 630 


Me 2 (qed aero) 


y= 43 


3 TEU Ue eT, RET 
_ et ate: aaa aiden ga Fartrl w 4 


36°44 
— Heeleq — ANU-Ie: (Time period of Sun's Apogee) BSPAT 
wa:) aan seffon ema a ufttarars 
—TeAI-ae hd, Aa A ASM: BAS: arr 
walted: | street: yet Tay cased? 
wa Wasa! Feneeta ate aceil-Herer 
-AR-HsloR-Ae-HETHNMe-Aera Yet fast: wea: 
at USI Ae: TA UH, Ta a yenctt-eeaeaa—aii 
oe factast viemieds-sit ada seer! aftaeh: 
K.L. SRR-Aee: FER ee — veRafe-astoi 
areal sash: we:, vlea—faeen @ ad_feane—frotz: 
ed: St TE UR ws gee 

31B 


3] 
A = ———_ 
(16) afe Appia 4 NA jean Ue 
STR - RISA (In the form of Partial fractions) 
aad cal Wet eRe eM) as Reh ee 
3 C= wD 
=—_+ 
41x71 41° 7] 
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(=) esh—-THe:, TapsTset: faa: stat sre 
Ax" +B 

ae GY n= oe 
waIcsth:, cal x- AA fae-Retag aed werd 

x°=CK +D,=(CL+D.)’ 

D? - D, az 
STP SRT: Ueda TaN west sale 
WW : ~ Bxe el 

5 = 





meat : = 5co-3 


pH 3erZ 


5 ; 3?-3 
x° = (5e+3) = (Sk +3) ee 48 


SX = D438 
C= 59k 43x 54k 418% 52k 454K S52K + 405k + 48 
y=3x5k? 49x54 xkt +5445 xk? +162 x 5° k* +1215k +146 


qq = 01.2035- 





waa ae ey’ arin ait x, y Wee -So A 


Sa faire-Refiy staged wad 
82) ue Sx¢ aay cel Wises xy AM 


qoiseg_ortet—-k-ae: Bet | 


y=v5xt+ 4° 


er 


i ee eee eee 


ISS — BUT x=3A° y=4A 


y=5x4 42 =(5k =44) 


x = 5k* +40kA +3A? 


(19) aig areart (5) Ges eM srie—grea 
(¢) saga der aet-aas aay STC 
AL US eT stea—goiaeemitt a eaRhy 
q wEeag 


(20) alc Sexe = cos(@ )S ve Soe, 
UbH Sat—qalawy (Difference Equation) Aaa AA 


Weeds <n 
(24) cha Be 





| 39 
) Soa -SaOM | Geena wad, dr we 
ARMS gaerat | a ae. dose fapieta 
Pata aa Eia—aea-dafarest wien 
Taran Sees Fes aed saras-fie_aees 
(with the help of quantum constraints) Waid | ale q Fae 
qé-SU Tear fafaseen_-Bathaada Beret Wed, 
qa I Recent fafrr - waht waa 
sae | cenfe-ale eA qed _faRreesy 
Ree TAT staat deal see Sola 


Es = (n, +3/2)hw =(N +6)hw 


sa Sad-HeN yet stadeet w deta lead 
ae N=10 Yad, Ta A SAMRAT Hae: Hd n= 
h=n,=n Id del- 


3n+n, =10 


_ 10-n, 
3 
oy liar} 


SS a n=3-t 


Gd f=UH: Waele: |! 
ad fe n>o Ad: t=0,1, 2,3, 


Bo A! 


ta Saraen aqet fete fed ft Petar 
Wet) seeds Pea wt FT festa 
safer weal ade yet feat stadt 
Sd pam: sacs: fasittdat (Degeneracy) 


— r+2 


D=¢ 
(ile ja a a 


(25) fey weetmerat (°° 7 ater - 
Tits my, +2 


Tet - WHat: (Clebsch Gordon coefficients) cat UWraeia 
ash sty ead: aente- 
(qgt—1) 4 qt—4 
© (2p—q)t 3 ( 2p—4 )t+4 
qarz gt, S$ qt—} 
(q—2p)t 4 (q—2p)t + 4 ~ VPA 


— V/piq 


aa qt, pt Wiest at srk) <q) arg p/q UH 
STRUIST Ue MF [Rational fraction] Teed | ae 4 
psq Ad: p/q<iiaad fe ahaa) 
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— med - eat eet ero) atfeita—ateeconh 
Gasca ka TAL (Descretness Based Constraints) Gaara 
gpid-Aanigd Gara seat fadeqd| 


(27) sedate: = aevit-ser-fate: = (Aryabhat's Valli 
alogrithm) 4feretstt (Uclid's)-aea-faeatera fegax: 
7g fanaa: Gea visraat thet sata sfa ate 
aqq| sea wes-fad: Vat: ace: Se ST lacs 
qeaq VAI Sd Versa sca faders wees 
areiyeet pd ace: sa: waleedeit: se: aa 
sitter sf ede sitiean meet-accd <a 
SRA sp ISA -SU- HAIN Wa SAT: 
3TeatT: APA: UetHcst EE | 


(28)  rcree-soI-ARA (in determiningTime period of Sun's 
Aposes) SEAR -Aaa-aeaeat ST HSA WaT 
Sena HAI Ae sera Stecht |, cet 
ayet: seraha! Ast Fea, ACR ett 
eae EST SAT! AE STAT: ACT: TaSHAT 
aq a meg — won: Aca-HM: |, cel Aa: 
Street: aq: ald sTauaa | 


(9) arsqer-aaroTi unicnrareresi rea 
Say oer wired cel Mea! GA CTT 
af wa-attdg gta aswel watt Weed ATA 


Q. 
SEA > URUTAT 
del hsh—cTAl | = 
XQ —.. = 
STH: ged : Ud | > ‘ ~~ 
feat: & ests era: a = 3 
= ) REP ee GRU > : 
: ae Se ell 
Sic 1: Ud farel: = 7 
3 ) WaT: 
&. =: SM BeEPeT 
ce seinen 
ah : | oS TAUTaahay 
} a. agers: | 
phd: 


| BRIRSEALR, Tae fata d of 

: OIG, 
M ore z 
| ap ia Seeger eq: 

idues) 

Odulo, or residu , 

(3 uences, to : | 
Congr 
ACCT I A Tae aerate Frade 
s [ ; 
mesial 
Fay fara aaa : ae 
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facta: tear: 





eh — Here cranes faterenyar ata 
_ fasrant fades oreoame- 
>) aupia ww, wera wa 4 

Nx? +A =y? OAD 

aa N,A, Woleet &t: | Wore yy AR aaa 
sid —feercta—aateeto— fara: “art-wepfa:” (Quad- 
ratic Forms) Sd | Ue Hass AMT: Ura wy aT 
Ua STM sit Wordicerm—fae: Aas | Fei: seq 
WW: TO-AT-ASlea: WS-VEM TAMIA SUS: SAAT 
edt: Uae “Sanpete” sft carded! A=l set 
Uda Maicikad wea fatwa 

Nx? +1=y° @) 

Uae sea: Tora: Uct-AateRTH!’ (Pell's equa- 
tion) AT ASSO (Fermet's equation) Scr | ue 
Weleat: 17 Tae UT TT <Ricary eft Prac 
Tedd: dened: ae Ves SRT: AHETAT: 
WI Cat wT HT ae cre 
SoReMeTaer eter: eNO) St: RSeeteT SHR TATE: 
at dt ane get a ster fay sea | 

sede eer, (2.2) at smeperart Hele 


4 
Sesal: EN ARS} va Wray oml—yeafa—aza} 
START Yat CSHACTAMT) AAT AA: | Te 
fel @q aspaefaee: seid at oe - 
spat — fafaed steered Fecauct: Geert fae 
fa statsit—seleat: aft wa fat urerea fasar: vale 
- Yer: set pad fasta: aa - eat - 
Sait - uyea: anda te - aston? @ ur 
TRAE Swat: Sates UH, ARG SoA 
q Pitat 4 Giada: sft srorestad vt seta 
See Tat a at ae Teel—agies: gravatar 
Ura -TET (2.2) THOR at effaadit! ait 
Ud “SACI” eee ogee 
ate wermt fem oq suemferd & 
Mifcrt—emet soem: r= F Taterset:, fIRt:, fara: 
Saabs oa JN 3a faa - Rt 
STS ATTA > sot i : 
So Helen 2 
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ate A, Sa et x, G12,...n) PES 

SiS — AMI aieit - wate (2.1) srerag:, 
det 


JVNx+y =TI", (Vx, +y,) 

(Ga Aha-SISHRMAAT i= 1,27. SMA UT 
SASH Whe Gaaid) | set qAtewrs sya 
Tea: SUMAN Tals Tact asl x,y AA 
ay deat al-galaateet 4=/4 eet ad 
sTeraad: sft MEAT — WAH Baa SOOT wayAA Fal 
WIS Ua | Uae: UPA: Hel T Aea-GHAL 
va Wield Mead! Aele 

ae (x .y,,A,) TA A (x,.y,.A,) Aaletat THRO 
STATS aT ATL 

Nx? + A= y? (2.3) 

amt yet GHATS AT: =A, (i=l) 

am a edt, » » = A, (i=2) 

Tat Nx? + 4A, = y? TARO Et Ue AAT 

| X= X,Y. Ey y = Nx, x,t V2 (2.4) 

eaeht) aa ae wa-fae Wald, cet I UM Bier 
aaa eer! ae aT Fee Sishat cet 
FT saTe-eal sca aqaexad | aqnlcaled—apatet 
Sratataa ue Mee: feat) TT Usha AA: 
aq aft ARS 


A ne Ca ee oll 


ee FRR SE OS i OS SL TO ee 
- A EA LI —— 


i RE NE, 


N 
HAS: SSS: ay: 
x y\ A 
x4 SS V2 A, 
XV. + Vx, NX,X = Y, Vy AA 





3 aie CISTI (Lagrange's) faad-f_Bh 
Gasaa del Nx? +1=y? Water STAAL -HAUTE 
JN St stare (Convergents) HAIN arta X,\ 
aM ccd, a eq apse — faa aes 
wat Sal ale y, /x, FA SRTaRey sha: =n day 
y,/x, Fer atreter er: =n, cer safteeia - wa 
~ SRAEAR aI sal start (n, +n,) A eat: a 
aera sue werd) wd a Utd 
VN SS RTO wea aE ste GH-AeA 
oat fe Sea-aentir RAAT | 


SeTt <ciet eit sr ust: seeney eaeta aeah 


Sic 2 
AE Cos*6 =1~ Sinrg TAU va aepae_aae 
SEUIRGRGGI Gt inhi: 2) rr 
ae Be sd Sin(G £8,),Cos(4 #6) 
3 AAT seh. Soe raic reer es Calis 
frsdcelt Sra aq ; 
> L Soho iaey aq 

ACTH TA Boss, : : 
ret ae a TER SY oa neon 
Sant - Aeledty Wrag_A — aa 
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soma Sit act St ceed: ar Maa 
ipa? sit 4A AMI 
@) ara fare: areit fates 
Uspaiel-ahe] AMER SS Seer: | Wares 
nea: wevery: Sfewi-asree: fafay — faye 
~ Galera: Gee: fad! Aa qd fatwa seers: 
fast: fea AeTeadt| aga: fefaen: pleat: 
TaaeoIgay FAST: aided as plle—laeara Walled: 
Feed syns: aft faa) ageare-taeaqeite: 
wT: safe: @ q Vwace-aeea wid, aa fe 
Pte — feet (Inspection-method) WY ef Ue A 
aey wea: eal wa-amarefaieq feta: ct: 
faa aaiwad phe wads a a gid 
SEPA TMT VASA A SIT) ALOR 
aurel q aracdfat: fared waqeat a 
akon oatarada ced scat Aiea apilfet—ciet: | 
er q wea sitraraaiet wa: Ut A 
West) a ard wie afer Jy ed eat wal 
[Rae dea aiverda: accii-fata: our Sty 
dot eh aa wana fahi fara) utet Te: 
eceure aft qurepcfeatereled: FNT-VPRISRA 
Rasy aaa SeeU Uda awa: ket: 
Regac) cente:— 


en een conn 


Sn aa atti ea I RA OT II ET SF TT | TT 


Ie ee 
~ 4 


AE Re al t= Se Ne TN EE 


se 


1) ad [Sxerl=y 
3a jo Set Wee wise =4 (25) 
-V19x? +1 = y=(4x4z) (Haq) (2.6) 
ad fé y AA a a: Aas Ua Sle, Aa: y 
=4x+7 Ud c=4x a: HTH: GACT | 


y? = 16x" +8xz +27 


4z++19z? -3 
yo ————— 
m3 
Wea UI WISH = 4z 
facta Wey yea = 4; 
mae: = Zaz 1) 9.1 (2.7) 
V19z? — 3 
ae, (2.8) 
3 
2r+19r24+5 
a oemrerer raat) TZ (2.9) 
.. _ 3m+N 19m? —2 
2 


ans Vion 55 


5 =n+ p (2.11) 


2p+19p* —3 
n= 


3 =2p+8 (2.12) 


p=4S + V19S? 4] 
@ai3)) 


| aS 0; 91) Peta a a aot 
| faeer am: wera US aa aE Gaye . 
(2.6), (2.8)...(2.13) aa ws; aeci-ee sir. 
fact | crete: 





=3m+n (2.10) 
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wy dS 


acct 


| 
3 
l 
2 
| 
0 


suft_efia serect aect war feed! sta: wae 
WI Hes aS cad ale aeett faws-gal Ast, 
ict <q (1) ag mesa wea adle-Eet 
watery | HCO -aI A -The gag ut Ad, 
Edia-aeieot waged weet VII, qa Ute, 
wR ae Arad........ aad ft we, wae Pe 
fad wala, ga q BSA 


~ vegan: art:, ator at atte OTT 


Rita ait ue eae! Wa aed 


5 
UAHA eA Ud Aa: Bt: MA) eT: <a 
aalt vex - BS: = aa: Be] Wa @ eafafiea,. 
Tee: MAT! SA ea Tet) Wea USA 
So YAH vets MA! ale wala = 19 ; 


Tey eet 3 jf 9 
BIN: [Ones 3° OY 
at: 3 §. oS eee 


ac NST Stet Woe wT WET A. qa (aa 
A’ <N) Sel FIA Wey =A = UR: By: 1 SRVaT WM: 
=N-A*=D, 
A, A=R, D,=N-A 
3 a 
y et 
é 1D) “AF NX K, = Dy eal = her 
aT aq D NAR, 
grab 


Ra Uber Sect SH Wet) edeq sade ad 
NR! Wet Dr agaed afer =r aun 
SISA AL TEMP (ese) EH Rioy Pafaah art 
(0) Fen-TSq at geen Sag: | ante 


4 


] 


2 
| 1 
Vv19 —— ae 43 
2 


o = 
——— 
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ae Ulera-SuuT AM S3-el| Ua | spa — 
Sten sada Biase fefay aect—oehh 
ee Tea: faced stadia cast aaa: 
qeqdale amt act feSa-de-w aa ace STR: 
meat! war Ratay ae acct wa eM aa a 

‘\ \ ofa 

aa (+1) Set Hd Wa PASI pe 
qa | ata: ale Has ER: leIes: ; . 
=o fat (,) Tea fara fedea- 
ahora ead | GA: FAME A 
coer ad go ee at or 
met sea! var a aed: SeaeH Sater 
aed wead sat Ste 

Rasq uf aeci-uaitt aa gat cae], cel 


we wads sla Ra 
See 


67x° +1= y* 


2) sea waar ad 


Wo ust sect vest See) tel 7 1 1 2.5 (10) 
67 SI 8 752772578 
et: 3679297631 
Wage eR wt seci-vet (}) yess dace feat 
Tay 


sa ach fret Sd: x=1] Ee 
y=90 Wow 7 ang ee 
foe git q Heda (:) 

Te Aveta Sige ait aft aR, 


del WehethA (Set of terms) 


, Sats | Ga Sverre yer 
We I aArcil-wRy_gegy 


8 
8 5 : 
) . 
‘ | 16 
| A 
| 5 ; 
7 
67 <3 rT => || 
16 
7 : 16 
: 5 
l 


sa ufaasat ot ureeafaite sea ac: 
ator aed waa feed sal aa fer 


Aa: se WAS Ad Aeeil-de-Hey— Ta! Jn 3a 
SSSI — SHUT aifzaraiter (Convergents of higher and 
higher orders) CRIA, At Gey CA AAT sacred 
Wal fest naact: (n21) STASIS Teeth 
Tela (‘,) Ges PSHE feist age 
iy qaty_atroterai we uried — I 
fy xray Se 
a 
~ ae yee ard at Ta It 
we Bs — est weeny fet “Tiers mfr 


3) aa te— 


3cr+l=y ha 


x = 38 (-3 ety) 


3 
| 
] 
afi} = =< 
] 


] 
id 
ae Fag EK: 2 des: wa der aaa 
isiaseuel (3) TS Farrer ratey 42 BO sprass—sass 


SIT! sat: sama ge oe 
—ATAAaT + 
a-qaseea ahs “Seti 


99 
a) Ia Rete aaaies—feertontty ay 
mia TRA staestac (Rae) qarn aa) act 
e antery Ala: STI: 1,4,9,6,5,0 wa wate 
ga Set SE AE ae 
aire sfasqeaa fara: | 





) waet:, fate: tania 

) Bead at-gHdst WAHT axrtbxty=c 

eggs | eM, feraeA-ad HST a, b,c 

WA Sad AT: GAA? 

) ale (25C?+25C +4) x°+A=y qA C= WUTieh: | 

ffea:, N =[(6C+2)?+5C] WAG RaOs Dao 

ees 0. cel ae 
§C +2 


@K: 5C 2 


co a 


ey) sl () Gato 9 


A=-9 a sim: agiaa C HARI eric ct 


ara a A ar? sid tage! 
) WRaq ad 5x7+3= yo Her arte OT 


TW 4 area sid 
y EOE ye set AT: 








6 
aignta - aie Tatq sf aa fk 
ax’ +by +exyt+d=0F WT Peel A Bsas ef 
SL | Ue PHU, Terai wee-bhd at are, 
Sit eA | 


10) xyz SS0N SAA stew - gala 
IS Wisereice - euttt Aas aera ak 

eae ey ae AO) () 

ae 

Sa wert attest rica, fictd a eager 
SMa! saat: a Daan ardis-ca: Afar 
Maret feta, ad wast -VRMe Ae AIT: | 
Sect Arata writen, geri aeet feferer—wene: 


SW Aa Say Ter: aT = 
Xe az 


AY =18x — 407 4 995 =O PRIM RB: 
Sd | Ut set 


aT: opr: 2 2 2 2 eu 
z+y +z°=3? 


FRU x = 4k, y= 3k, us =13k 
aTyat Had 


y’ +z =n? 
. y=4k,z =3enS sie Wee as 
n=5k =4a = 20c,k =4¢6°a—96 ee 
n= 4a 


SSE: 
oO  x=20¢c, y=12¢,7=9¢s— 2c 


Aa fis Set Wai A= yee 


Bac =C ee ee (qx nact fee ata: sic 
2 3 IG aRHa-Fa) 


X= 2C.y = 6, A= Lew =e 


qyaqT Wad y =2c,2=c(2c4+1)..x=2e(e +e+1) 





5 = c(2c* + 2¢ +3) 


4) ag—fanree—spreol ora (cmenlagt Yes-HHTD 
i a ett are ) 


fasi-garels x Pe 
fq-waeL y= 2 ite “Ly (ee ser een ae 
eee aeptta—-ga) 


pict ee 








p: 2 
2 2 Bas earge 85 
Ady sk 2 


Taq -aAdS ala 

g5° —1 = 3613 

EPs SA 
feral—aearenlat 0S es 


wana apistr am: Pett! 
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15) Gaus lo START: (Geometry of descret Points) 
Sere: YE! UT Ge STRSTR Quanun 
Geometry) sata AIS MAT! ster TART clad 
aig ny +n 2+4...n2 =n Wel n=13 Ha Tasca RSikoaim 


16) We C+yt+2=p 

dal fraea-aq aatuy Nn AAR Yots—eon7 
Bt Wren xy. at fet + ap Std | 
17) Seeger 


~~ 


x’ + y? = 2? 
x =2ab Yaa -b z=q? 47 
wad au: = y° =(a? ~37y Fara (a° —b’)* 
(a — BY (a 8) seanfey ady ARI gare 
18) WT: ra: X24 y2— p72 
Yad y= xk Z = px 
k= frp? -] r=antgn: =e 
WERD SI jpesit I k=n ff: asidig_agnar 
P=(4n* +1),k = 4n3 43, eq: = 


= -1, Ha: 
P=4n" +1,z= (4p? 4 I)(n* +1), y = (4n+3)(n? +1)n, 
AST: 


SSH ce wate | 
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20) aie nx°+Az=y? AM AnA= Uh: at: =K2 Ger 
questa ETP! Aa fe— 
nx°+A=y? 
K*x? +A =y'A 
ag x = Ap,y = Ar:.K° Ap? +4 = Ar 


K?p? +1= Ar’. Kp=V Ar? -1 


aa af A= qoe-atal: amet: aca AT: 
aah sala Part wad! fest Ue SRA Ad x 
qa der fasecatr eet sil 


1) fe 20x24+5=y? Fal Wad y=5z 
Ay? Go 522 2a 


k =2,2=1,x=1,y=9 
aaa St ARIA 


mua sHess-saes CISA 

wa set q BSH 

2) sim: are ait_gat-fard 
x* +(-3) =z ess ig 
cE aqrnaie 1 73 

5 9 
ae SS AAS FA 

WA qa: aaraelt 2 


23) ezdaa-ad “seesral frat au:” eaqaaq TaN 
as Sss-ps-ue spe} Het (AeA: 3TTR} TH) 
ta: elt) Sore -ukada feat ar Woes 
AIM wed, a Gel wee: sTeaeet orem Sta 
24) nx +A=y> Gq nA = UG: quot: aa: | STE] 
pepsi raures| eld PATROL (Auxiliary equation) SRT 
FAO gy?) ata! aaa: yi ae - 
oa - Waris: sank Feist Parenter sf 

25) ae (A) UR nA= Ua: qt oot:, aer vaq 


nA =k? 
nx? +] = y? : 
NAx* + A= y?4 
kat 4 = oA 
x kx =.4/ A(y* -1) 
a aq yee vy aeq ie 








5 32 
4 5 32 
A] 9? 
STYaT 
40? + 92 = 4]? 
5 4? 
5 4? 
34 44 
30? +167= 34? 


STIRS: WIAs: GI 


[ope ai=y" : 
b b2 -] | 
2b* + 1 Lo RSLS | 





oo actives, EMP Te aoe aay aT ap 
aree: Fas seat Shei aah, East 
Fase: art AA avers aa oa aes 
Fes Facet aft carer wea) samt - 
GR Tet aevit-fae: Taare: UNH: | 


30) Sa aera oofeoiaerssaaiy awit 
mate) SRA AA aesa freee: qa 
Ut eft she SeTECOTAT 5x’ 


+]l=y’ 
y 1 1/2 
oA 6-(4 1) VS=y/x (kaeqRRO) 


V5 a Rae V5-9/4. Usida-aEPaRA 7 
2 NARA tera fagal uf. AAA 


Rife see ab ayfh a 7 ai, ait > ar? 


Zz 
: q Xi 2 
Y= (0 Wee ay, Ae + *) 
| a 
AE (a7 +B?) 4 gatpe Stee. 


Tal A 4ab(a? + p2 


ye en eS 
| OS Steere, afro 





xvi+yt=z* sae aT: Bafa 
qad a’ +b’ =r, ab=p O64 4p =i? 
Tay Apr s. 
Tad s=2rm 
Ar? m’? 5 
rm 





pp 44m =k VAL kert 

at = ha Am. 

HA Haat Ub wa AN: m=o,k=r 

oD = OGD WAI a=o0,s=o W Tre Te 
| Sa: ser aeeecores at a fared Sit) UT FAT 
eq a cae sft are 


DD) Sie See weer: fp At I 
a Tet Wad waa eit: ew AMAT 7 
Tad eft are) (amistad Ud) 


8) “wagpel factfenes, arte yt tT St 
meartta_geaer saree Davenport aera ST 


Higher Arithmatic Se2-44! Deron ae ac 
a yey ars AT Na coe 
Y41=0(ModN) 3a AT e = ; ; 
Pie—atga ger a ) ees 

ae vated 7 
Tay aq ws: Foard qa act 
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atrasstctst A Haq aet N sre HST (4K43) 
STNsed ge THES SM, AT 2 UH eT N ary 


Mee SOe hcl ced ae eid Sic Sit: 56=7x3 
qart 99=3?x 11 WA a-ga-amredyr afheiad = 
weadd stl 

“Seq Say si” eeeter fees: anfeela siren 
4 Tags: Hh -elra-Geahy serach Ne 
Try sft fer: get: | 
34) AI (a* +2)? 41=y? Ter era 


= 


(a* aE 2)|2a* (a”* + | LS [2a”* {a + 2\ is i] 


a) aimtestftrary sqahm: saanm: 

RED Tar pitt -Ael_-sa RAS _qe a : 

Mie chet So ae eft 3 

Constraints) Sala Saar (Quantum 

SES R AYES Ey saree Mears std: 
we ee Seq—qeta: afer! 


aig a GAT SE-3- Ret arapess 
FaRTS1 Wate, Wel Hea — a. teense fasta 


Wea sae | Sec ao Sarl 
aria - Fe “ans 
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aigl- SOM saws seca feted wead- 


JaEA la 40980. (PBR tp Hat 

aa am: La aaent weet wu 
jp QpInGnK ARR Bet ERT Dig IT BHP TAET 
“EeMI D steye-eat ara! X- weMIA _ Wer 
PAM: Yecara set) Fae — Ree: 
fut: ukattaaed: data staet-wert A Uae 
aq: 3a fOesn fefefted Fara 
sHid-eg wad | ae fe 

K-Q,-Q,= S&% aa: Hg: =2n (Aad) 
qatar aR at I N=0 At x=|0,+0, | — 
ake aikivat stae-ae Serer eta 
_yaqd: 0,0, waa Weleda: atrect aM 
Qa Qpman TAMA, TAT Ky = 2pmax + Onmax = Zim OA 
Hola: -—AHAav: ae: qardaie (good quantum 
number) 3a ate! >sU2t, Aer: after 
Tafaaaearc | p<p STA pa A HUA 
(—feeanAry mec faaeory (Contribution) siren 
Re) ada dam: aed, aT GeSctet saree: 
ain: aa, SAT a7, Sf cee GeT 


faacn: | 


wa fafa: fay (A) (B) 
(C)@) Betas ear str 
& Rea ud aig wan 
WT! (C)(D) Fast: aeT 
WER A see 
Rolget: STH-ST: (Rotational 
Bands) aft - oeqe_ 
scilarineen — sees oss 
SCH: ara sft fafrecat wary, 
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cog THM -eard seers Wreple-yacs 
ale qald- Raat: Maeda: (Systematics) steal 
gare Brat! Ute areata wera Aad 


33) Jo KKIKS a aa p<q Wiet =: 


(1, =L) 

we L-. ada aid-attew faa) wal 
acai GAO aoeata-aeraate wea wesc 
aq f mea ae K- weiss wa - 


LK) am a arPaan: wy: =Qo Ww aq 
RTA: (core) AT-M SF FA-AA 
Tqeua-goiat ariI-eq UT! SA aie Q(LK)=0 


[2] 
CK OKT 


stata. «(1 +1) -3K° = 9 
ca arta meter | Ul wit We k= 
=0 1/2 am WT K=2,1=3, K=15/2,1= 25/2, aml aK 


=28 [=48 seMiael: AAT: ama! aaa — 
sys — ya Pd 4 = 


5K° =31(1+1)+1=9 


aq alert Alea Tae Srl E: 
ae aq AFM: | 1K >=| 00>,| 5 =>5> 
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= alll >, 65>,| 21/2,17/2> Wa Alcea; $d 
SIEM: ST: AT! SIS — watt — epiey a 
a 105K*-7/37(1 +1)? -10 +1} ea 
“5 6U(1 + 1) - 5}{3K? — 1 +1)} = 0 
4 AT: Seed add ae f& ale R =1(I+1) 
St AGA Sd kK? ato; Tae STA 
x2 5(6R-5)+ V480R? — 660R + 625 
a 
(eaci e-feda aden) st axing Ge ay 
WADA 480 R- 660 R+ 625 = (Taq) 


| 480 y2 — 
* R=3304 80y° -191100 


A80 
Wag y=10¢ 
Raa V 4807? —19]] 
a =r SS 
: 48 , 
ale 480t° 191] =p»? 


7a 7D STS) Set weer rese_aetaesroj aaeka- 
S80 Term = Aye 

TT at aesHh 41, 241 =M aot STE 

Salta 
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aq ao: =4 Hd T=1,M=22 31a: VaR TeRaT 
m, t AMA Saad are | f= S/2 dt m— 53e(ke—se— 0) 
y=25) Sa Se Weare =I: 
5/2 33 -1911] 
11 241 I 
519/2 5247 -1911 


7 
R= = 110 = 1 +1) 1 =10 


k= 81 aki 39 
at: K=9,/=10 dt Siew yates yt 
wie fen! sdaq aed wead aq srhed 
FURTASSTRT SUIT Ae Stet THOT A fate 
fil sta: fen A alter ad slseydtaopiad 
teaysintaierg sag a vet yetad xt 
a | 
8) fest “eaget facies ofa wt a aq’ 
RR Waser soa Hava Teer Waar 
Ta aie wm: fadad wear! (Wrewe 
fey: pig-danaeatar Yet 226 TA ges A=J, 
(1+1)-J(1+1)-L(L+1) 4e Teh -aa | ae 
Rediaie Jaw cee QU 1)? =2 Cla eal cic eS) 
WerRaq wad GAL A W(2222,03)=0 cet A W 
(14.14.14,14,0,20)=0,aa Wd Ueal-Wet = (Racah 
Coefficient) farerct sfa| wet ad wna Ad VVo Yn 
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me: f(vy,..v,-0 SSM (ee at Seisikry 
ea warare-Prteri aera =rfrate. 
a i ig le after tera 
seer AER aaeL STI A srw SISET : 
Fa [|/K > |7' K'> (TetterseTat 1K 
ES oe ett Sih cst ya 
eis Pa. TIARA wd a q 
PMA ARTE ST Balen ag 
etiam sft wa ae el 
AISI: Gia star festeor glare 
us feet casa udyeri ectReafrenea e 
SST STIRS after se 
lerante— fataeeenma- fraraq_uftet 1974 Taher 
TSAR Wwe sos tc | 


PRAMcesy = aig Heetaa csi —-sereie_ err 
PONE rae. (Recursion Relations) i [eal erste Costu 
So: Set: canfty seq: Yan: SUCH: | 

30) SA RET LO) RM RMeari ase 
PrfeaRaa:— 


2n 
a) Sey (06) J,1(x) 


eee cae vara 
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gat eA Sqaett teeta fare 1a, 
na1/2 Pile SH Gs ger J,,(x) oq 
SAC | 


37) Toa J', (0) = HAAPeT Whey past 
XE 


eet: Aeet-aesa: Toa: wea: | ay stare 
Tel-lasa SaHapTHe yRla: fads 


8) Stet essay ee Fas acct 
id sa faeaq fered! sae: sa wa 
TATAL ST | 

8) Tara ura: pd waRny i 4) 
Te. Hrss—syss-ag-dahd: 4 


ae y, a Sy Nao: =) 
YX, A y4 A y%, FV AA, 
: 2 


2 


@ qaraacei-oaeresy str weed wey 
Ree facdaarel Aa Gea 
Indian Mathematics, advancements and applications” 


Tey | 


22 
aeiter: SEAT: 


TAA Taner: det alfel wet wahnss 


(Indian binary extensions and their uses in Physics) 





SCI TSA AAS FT HERTy WAR 
fate: Saerad| at —-aeea q Scie Bact safa—wowag 
ae! R-Ft Sama Weavers fear: 


i aq steer part | WA 
RRA TF uRattat eft sha) aa wate oid 
Tet ean vem-faea: isa: wecaget: dere 
Tay usd: | aT wut Pera: Sesh -aSH ae HIe 
Ra Sit Weta) St yer avl_escat fea: FRSA 


Gog laraeer: UNTER: Wefan: ‘fag dendt 
Ua 
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+) SEAS Teta: fara: 


oer fanm- Mer: daa-madaa- 
Mota —-Act eT: gq TIeRreasaaet: AAeaql aa 
aay farsa Mideeat fafa | SIRS -eT 
mee Uda: seiace: TAR TET 





ARS: WT: ARR A TART asa arate 
aaa SSMS: | Tea: AMON AK STIG 
aq wal whecg meer: vata: Tee 
caret Ueda wied:) senet-we Act 
io wted aa med aA salt eit AHR 
ation wea aae-o<g a Aaa 
Ws WOT talehal: | Sq ALATA RAPT AAT 
ieaale| aaa Ser 4 apie cea 
We gaara = (Theory of permutation and 
Combination) wet vai | HA aaretaa-fasaearen 
wed a a HASSETT: Wert 
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CQ) URI: (2) ASH (3) sikex (4) 


Wegaicet—pat (5) AEM (6) sraahr say 

(1) WEae:— qataret—ealazar FET WS: ze 
Weta! we wayetc fea deat yes Te 
aa eet Re soared ant aensaet Pas, 
aaa] eas Teseaiel wa Ashe ya-Seny se 
He smiftet Famed wert aS eegse <flqoraag 
Fee AMIS EL TAS ee TESA 
(Sa CEPA weed amar wast aaa we 
aria q weds) Rey: Wacrqse—ure) oda 


a eS | 
reser aie Uta 
rae Sefer uae fay 
(1) SSS 
Ey sie s Ska 
(4) is j peeSe| 
(S) SS | (4) eS | 
| 
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ara: watetcd seta WH Hall wa 4 
mR-Te-feaseea eemsfe Rent wats elpdl 
laid! Tae GeaRvisas seat fava: Rid @ 
Ha fael Sa | star wey fatery soar 


@-sen-cet ‘p) aa: wena: feet? ec 
Wet qe —yerefah: asad dat fe 
Wee a-wdeaerensds GH A ct! 
fase Saar aesdsd yea! 
laa hs:— 
| cea yeartreit wee: Aer weal Hal! STA 
TSR: cine: aeqato fenders TeRIe-Ac FAA 
Vos ene q eda gua—fadiast: facta © 
" atacaqehiies Seats factor ee ory! a SAE 











fictd wd ye eae feat: yet Fidei eet agp, 
Wars IH Heep Tat Bs We, fact deqges 
(said Wards Aad) Tit St wy vat; a 
aT Ue TR wad Ad a derH-Ry pa wy 
a oo & or as 
AG 1<q@<2P) Wa p wt Bi We Em 


A 2 41<a<2x2" Wa fp we wi aw 
ea | | 


alg 2x2?! +1<a<3x2?! Tcl p'aa STH 
eae | 
TCIM wa wd aakt qa 
alc eels (64 1)2°" (1) 
AA 


k= @AISH:, Aer 'p aa So Te! 
k= eee cel 'p' at Sg CI 
ate (1) Faentarcorarar} pei 
kK+l<a<sk+] 


Sl Geshe at ate g - fase: (stata & 
SA) Te WER Et AE | amr | 


oe ao ae (sig k e:) gery aH wT Ad 

| 
ae a= um: p=2 ay 
(k +1) 


Sd 


cw 


- cl 
SEDAN cin 


a 
> Sk+1 


Guisa: - = 


< 


~ UUrien: | 








ait ff “°—- pte, 
Wa: fF Tareistt gat wa Fak perf 
ma p=3,4,---- ya vera aaieaet wd. 
@ fat: wierd safe usioata: Aa gat eae ec 
mm Trevi caca wife, yet A! Es fate: 
AYMS-IESAAR Al sa Halal Peed Tae 
Ret aa sowed FSS 

aft Sonfeaar fate: (aelergted ore yet sferatiod 
freer dafera:) etifeaa cer I Petet-qaet Hace 
| seer at wade: cease eT Te 
| Rea Sarre aeisd a cated! 


3) sfeeq- ale veer yea faassae od 
any aeiser viet arqas fat: wate 

sie feprarngrier, waered 
| TEM: a d aaicpiea: Op: irra 11 
Seiad ueacfret ¢ Geert <4 aa 





Tee 4+ I aaere: Top HBraaa | 
(4) RHgae—e fear (Permutation & Combination) 
ATs Tea —a ferent arene afore are 
Wreaee—-g_-aafeat—Ae en Yaren, eu 
aie: wreath: fairey aaiSat feqaea aafes 
—Tasft wey wa fate: Ga: | WE went fir 
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n, +n, +n, +-=— +n, +n, =(14l)’ =2? (3) 


sfese-uesa-areTeaT (3) Gat arate aaa 
aqme Tee veI-faet we-ag-He ua cae 
ad: Waa Acefee fatear ae Weta aagui-de 
qa BI! Ta 
sok stet:- 1,24°3.1632 2-0 
aod -te:— LL 
meee aM: dH: = Wa -crg-HE Ge 
wt A = 14244484164 —---- 4 2441 


+1=2" 3st waa 


(6) Stati: ude fafear Wee Se, SAA 
Tat! wy fafa: eet va ail a falas 





saa arate vero aeeM = 2" THA 


ten = J Dee 

er seaar—aat ARE m= =") 

is (4 qd suft—aifad-se-Seaa wad 
| Sat | BA qe aesteat= 2°" — 2"(2" — 1) 


3ST 
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a He Tey 
islltal ues Te-erg-fa-ara 
_ HA | s 
ae ageq—wald: | 
= Tel Be 
Seo Tea =n, 
a =p. 
oi , 55 | 
ce n. # a n, # — 
7 (qa —— 
aaa 2 es | 
0 gasses Tye 
cae ‘ oe) 
aig 2 9" _9"(o | 
; My,",,n, CZ AAMT waa . 
: Waa wea feea-sars faa 
fara 
eT: nforeretce 
Raray 
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Vege =14+4+4161 644 — ee 
| a ea ee eee 
A}? rest) Seer Aa al 
= +] =" 
A= 3 


@) Whew Hees adie wa ahd: 
tated: ara: | 3tt PeaRI-geat xn Allah Stet 
aft Se: ma-cear waa ga fread 

ae was Ya-fasld WeMeN = 2 Shek? TI 
=| del 2g+l=n (4) 
aa eae accit ye 

ner sect RNR, KK IRTT aT at ach 

restart we yor wa areca yet et: 

| aeafe aa wa Waa- 


eaulacephivar: ward: Saree WAT! 
gata? aero Prete racrerorede—Ptt ot ET 

equiqcest: wera: wR: FAT fread cel 
SA sree. al aya: | Wa ARPT AeUT 
geet dea, srarery Seater! FETE eae 
ah afet sreartie garg, ¢' FS TULT Set Seem 
| ogre cafife-aataet - 
irre 6) 
—- +2e+n 


0 
n 


(6) 
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SPTsarmtarT Aen Preteen Rots, 
Wet g WAT Feet ea Tey, Sq: e-ap 
Rea HUI TEM fasq 1 Ra emery 
TST | 


Sich eee t= 0 Cte <0) “ 
co Oe Say) 
(1) n= Gals: | 
@) a= TASHISe: | 
aig on = aalsa: | 
ast eo >, / 9 Uaraa ‘ec’ AMAIA 
Aa ee statq—— 
oo 
aig in = Teasaise: der 


SS eee (1) /2 Vat wa 'e' 
ArT afer 
Fatt BeTRschy are ee 
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va Ta W-w-AeM =n-21+t=n-1 
STAT yy — | CARY '/ ASNT Wy — 7 
Geral dasa Gat: Arad 
3TaISSY._—s ST] WaT: 
| 


adie?’ = eet wr wr © 
ieee --7— (fase ‘n' AA) sree > 
(an aR) wat sfadtelc 


utara ARG 2 aT (n-y2 SoA AMT Bet 
aaa sft eretal wa in’ Hie ARPT 


ata: ‘nad we aAfa-dede STK 
wufa-de_-aea- aa! 
| 





(7) 
qaqa - dee Wet Sea: | 


| arereat. q fear Hot (Fibonacci Series) sft SAGteRI-T 


3a ON, oN =I Nos 
ee a 
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arart: adalah: Talal qa Usa Ver: wR 
cantata sel own: TT oF are, 
fest AHS -ahd-taR Aer fredfieg 
SPs ARH AR WT weston 
Taya: | 
1 alee: de: dence wat. 
wats Ye: awa! wu nese Je-qeart 4 
STM WIT! sta daa—seq-aea—nitra eres 
sateen eed) arate Sacha 
ea MT oT: weet: waft Ae fret | 
sis Tey at yertse acaratan: 1 
SS LTRS SA GEE watauga | 
sense Teas cente waft ost aI 
a yard Set agate: won: wetar: waa wT wy 
ase Soret = aera we AY, SUT aT arcitct 
Mare) ast Faaaga wert yakider wa werd 
ie byt: 
pe: TER, Tel q Heaa—- 
PRA sratae_ 
Waal AT: ‘th! aR oR | 
facta MI: '7,' aK TF | 
FAT TM: 7," ATE aR 
Sq Tr: 1, a ee 
GESt WOT: SUT, ates = 
Raa: PIA-Ie ee Set aie TT 


* — ——- — 
(lee eens ws. ot ee re es > Sunis 
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ag wan fen wid weaqi satesat: fave: 
qa Pa SO-asaaet ae WI sd 6 SIA 
Ueda | Sc: 

rt+ht+h +h, = 6 (8) 


Se Tras Cag 0.152.342 56s 


(3) weir sft wae ara? sat I eee 
Sadip-a SS SATSHTRI-Gact GATS! AL 
speaaeaa AL pon rn see AM Waders 
aeaqaer | 


eet vg Premg, wrareeat Pree wer eh ent 
ficial weTg acl 6 - 1, Aaa! TI A 
ee faa wasn fed fedda whe 

— »,,,, Prenfie qa: wera | stat Weare! 
6 Oh get: ale Sree Ud 


en 


; x $13 
Ty, Meg XSI er ors 


aa Si = 6, ee 


at a) At ope eee et 
rane, qatar fren ae SL ee es 


ceca 
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ae AMI ae ARR, del a (3) Ady 
(Constraint) FAIA Pas AAA Ha (9) 
Saou aay eT: oa 
4 cl: = - aS aX 512, X S13, (10) 

(Cae. w/,>) 

Fade: eae ae ei" 6 


event iae—sOrl 25384. 526 


? ? ? ? 


Ut qd Aa: wea aa fdiasaet: era: 
STN Alea | FIN Heat Al STN: ESSA -ashpant 


Tad | aaa facta saqel_werac: Uden sd Bead 
SIT AG stents ad Sad wda 
TMTTa RTE | 


Sql FRR frathtiac: Cat: — 
M216, J, = ON) eae 
Be iy Ie Se = 
Ad: alee Aer: 
ead, ast Ger 


= ge , Yas HOD a 
Be EELS fai = an Way 
Tred: Mien ene ap 2. G 
in se 5, 
d Sr =k Fe ct ore 
React qT fue wr aq. 


K544513,%, = 4 


(11) 
a wseqg-ast sar: wpa 


(13) 


8/7 





P BPPOES , 1, = Onl Qe oese 

ait freee rary wea 
ant fgenad, dst Aca Wen- 

22x D fog, x folg, X f0%,  f0, (14) 

| dA fo=H4, fok=fo-r =r -r, Wag 

Paral: inet erry Cas 

| ri 5 ear — OMe 3248 

wat ag ast sT:, A Fer (10), (12), (14) 
Rclemeaicl aMndqeat:, S| Udlerd: Wa Fel: eS IA 
rarer TMT WeERsa! saad: yaldser sow 
| 

| 





| area a hie Se 
HAT =!) St, X Sil eaesiees x $13, 


iE 2x [> fia, iiM en, SHO, D., | 
2. 
IF SS VOmex foi,,, * fO2., * JO3 er, | (15) 


ay Bead waka: sletisvead | Wea 
Wea wae geen! sa sretedad STATI 


tenance ater arene Pafefec-aa - were 
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ae -— 2-33 n der afer 


k 
ee 
tole De; Lip Zr, 
aq am: ta-ca-PeeaaR ede: | 
Z6 


Sac: DET T 7.2 1. = 6 aa (Sor, = 6) 
eee —~1024 
Lp ipvliph (Y°7, =5) 


a = 256 : (Sr -4) 


Lig [lip esa 


2 
He: WMA: apapte. 214096 +2 x 1024 + 256} 
| = 2 x 6400? = 81920000 


. 
xa" 
PR 7 
5m - 
> : : 
+ asi Dire, 
Rt”) sad x SS 
<< ee 
5 se . 
= =e Re ones 
, 4 =33% es 
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stand wet Wart: 


HA guise WINS (Binary Extenstions) aqfaert 
we soar ead We: | Uetg Tash tfctspl—ereaT: 
aaa Ad SOTA IST (Spin Space) Telaqpr ict | 
a ye-aaaa Set: SPATT auf: cet a aga 
RRA: apa: wt: Pela, Tel q HAA PIPL 
Tea wldatert Eee Hat qeafaer: Fal: 
eer: Weer Grad VIR Tene TAMA, EeisSHTI 
Fa yet staan Tale eM (S55) | STATA 
aque ate wee 4s, at (+) aa setiges a: 
At (-)  Siet ah dedi wa: sey seKM 4 
WIA BT Edad: | Al graeu-WeIt fare FAL 
afteeari a ued adits afer seen etd! oa 


TIT: «= Tee. eASTaT: |- 





| 
01 
aden, Beer at setae BA) ae 
ae 23 = 6 START: waa! «(exact (5) 
acs) wets Aer: 43 Gera: Ria alatted Aa 
wer waned fafemerat seat set fetter: saree 
mater: | Rest gales tegen Fae: AAA 
ere —Fate: aratewia fat q SSA! 

| (5) 3 





0 
l 
0 
] 
0 
] 
0 
l 
0 
l 
0 
l 
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— aa Waa sere faaat 7 feat 
Tat Wea TE aie edad cesta (Digital 
Blectronic Communications) saan: Yet: ai u 
vaefarrearr: gaa aq Sfast aaa Gepligtat "Indian 


yerh Qoceil: 
Mathematics, Advancements & Applications 





adel: SATE: 
ara: UOT: aft 3 





SAT START oqua: dhe SISTA | 
—a-aeiitee-exiaal: feet: TUT aA -AHaC ATH 
weed! st slat exta ufeotea-era: faders) 
*) ATR-Vart atta = 

a qd wes =e fet fea a 
rea aii] | pret—fate:| send ad- 
oy —sttete ORT: Beal aT "x" sift: Fea: a 
aren stad sary fratatad aaem sana 


ale, Xie ie () 
= |. (1) 
TRS FRY seer AT 


y= CX (qa C= Un: Tenia. ‘GEA | 
") 1) : 5 
Wistl: + 0, a ) ) ee 
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ate s § cals py 470 aa fe Gia) 
ae eo. el ys amt f c#0 
wus sas cc + 0 sole: faa am 


US ee IS aE yf -1 Wate Isaa-aafertat:, 
40, 0 BU: SOS: "x" TR -eAoT GaSe lsat | 
cat aT 'y'-Tasa, xa ('x' SASTSSAT-ARISE 
TTS) SGA, c#oo sutad, cer ‘yf 
CAMS x20 at osmfetaan act fe | 


yes) 
py ip als oo se & 


Mes Rae 
} Wen AGS, =z aq ane 
maa, walker, aararakies set sft sarees 
Set facta sat fer 
Beery areareara ated Yt Sera 
Bit: | sata, uelat qe ewer afer STI 
ad afsracate yaad aberitact suf 
Set <ft1 qen aensatiters afeeetsht Yar: 
ate 'y'fasd x, amet aoe 
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Pe x, “TI 0e,) 

[sa Ul me dextiamt fatae-'-qeg-asart uss 
TWH-be Faia | sated factea-uae yada Ql x wi 
PETIA TTT Sea BAe x, = 0,00 Sore: aR 
ey Ud 

@) sear 7 aac TUTaTe = (Qualitative) 
Aer abr q ae) arqat afi g seta 
SEO UTats| STHAS US Saked «wa fad sai 
Wy Gato eeectiar sqaa—ogen: ase dita 
4 wiiag, pire seewnht srrene fread vf 
See: TRA: wae af ureter yattred- 


at Se: i STAT: 


4, ad wea: Varia! serwewnht sea ad 
Wad | dene 
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sy (tae jes sl tf: 

oO) eed as Seda wea) ale ae S 
maa, der ae fs sre seat) stat farsa oft 
wa sc 3TqAlc: | Tera: fae SRS 
Parallax) UT UR ame aft weld aaa 
aq Pa SAAR we A Mee, sae 
3) -IRaRisalarn wernt qd- 


(Te-2TUT: )? ATT? (Te)? 


(e-FSHUI:)* : (Re) (Stepeul-fertee:) x Ca-eArH, 
Tt Te= GAl-U:, Re = Jeal-qaanatel | 


yereat-aeaye_-sene ern pat Ga SAT BACT, 
ma wl Ue: fers wa WK Vea Hat WT UR 
eat a Msa:, 3Tet Tha_-Tastlt—gteal SX -Ha-Pat 
ies wat a fad fa array Sa aig 
Waa peal Re, Se, Act TT 
TH (ita) ase: Fat aquest AAA dea 
Tad sa: ae papa ts J yet FI AT 
we: sf spectra ana! deat aay 


aes ard fae frat aq. ssl_ 34 
UI -ard—at ae a 


SSAA al 


(4) aeaINT (Electric Current) faye - (Potentia 
aud! Sara: safes 
wsasTad | stata 

TAIS-UT 'T'oc'V' Taxa: 


sTacy Ca c= Fare 
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l) Fem 
= Ua: TRL TWaRtahz. 


vint-geat 7 AM efad, eft q wai: 
Wat! Aa: sa sRa—ToRreE-Raa_gahe: 
Ca— a7, 
WA r= Ulett: (Resistance) 


(5) ates aeor 


x(x? —1)= y 
Xe ee |() 
Vee) alate: 
eeane() 


y a 4 +1 fa sare! 


~1)#0 
ee 5 
Uy sae _ ToT AST Ler wetter | 
a Safer Sear Te Ue Wary: weld! 
(6) ae a Y,x' Sha: or : = 


Ase Si) 5y ae a : ~ 
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oe gr sy Ne 

iste ccs ne 

wy SeAh-gen-ea: 9 sore: ata-oienfaa: 
val MMaetacrs Tae SS BA A BEHalal 


(72) SR cata: dda fad) wre 
Pyst Ul plle— FSAI Ura: 3} aD Wra-arez: 
URS -AaHCoMe-AR TN: + (Determinantal Eigen-value 
- Equations) WaROISAR-Gaeen TA Ma VERT: | n-laatsce 
(n> 3) Ure (Configuration space) ¥Y4{S4HIAT: 
ToT aA-GROTAT: afdeha Sia Geser: asia: STATE 
IRa-eeatles: «A Wea: | | ele aera: | sats 
MPAA Wada sel WaT Vesa Hiss 
fae: pisae-arfaeguasaarat: 9 FPecrrat: 
SAAR-Aa-aerast Tad A Waesat! Va ASTI 
aa diag ea ee sad) sa wasdaicecrt 
Waa) arent aft aehr sereconbr wedig era, 
ay sa —teata: ard fale a waacitic meat seat 
Teeter: = oRoTaT: Saif Ad laea: fread, t a 
sted watt: afte went: | sefetet See: ART: 
| seene fata 
(8) Sentra rargere ICIS: SHAT SESS SST 
| ae ereeq yeas eam et re Sa 
ae Wal 
“gf seat aeqat aed ge AT—- ATL 
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qa a 


AR: = SAA x Ree: sit Aare whit. 

WA 4A SMM, ca aa ne eft wei: Teyana 
SRT SAMUS UT) TET arrepefor_fertashy 
qeaict: stator afta | aa AR aaa Wa- 
WSR STAM srreptiss—frorsrie—erstery sunt: 
Sol aT SER UPeTe aera WaT sraafter. 
TT, sen gen) ae nia 
wees Sassy. _ 314 (Escape velocity) Aratad 





lI 
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Ad: AA Sa a # , Sate: ART! WE sare: 
naa Aaa Va: | 


(9) Sota: dant: = feafe-ferq x tale: dar: 


> ->- 
P= Tap 


(aq x faqs fase qaatd) 
aq ae 7 =0,/=0 | 

r#z0,/#0 ae p40 Tal 4 7p feat: WH & 
at: HT: # 0 Stata Bt Saat ET: 


C1) sifrersitaat wale 
x? -Ixy+y? = f(xy) 


x, 0,f = 
= eG fea f = 0 WaRRG y? 22+? =0 
Te Ut UeIsaderta Gare: | said x # 
1 Sted | | 


(12) af f(x) = Y, 
TRI WEAR Sue: ferorerferterc: oe el 
/ nina fart: a aera: (Graph) aes 
fala pectic: eA 


Rscricn aente—f 0) TAINS: 5 al 


‘ 100° 





aeat f(x) =0 SAAS a 50 ix. oe 
RT! Set: x40, f(x) #0, a8 q ee ee 
ward soe: eq: da onftafaet area wal at 
Bt vat ar soe: ag et Salsa, WAL 
TOTS at wa soa evga sq wa 





s 
Po io 
te : 
e »? ~ 
A XS 
7) 
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saa! Ta Bearer: afar, sapeadar 
Ceara US ROL) SRT GET. SAT OfParorey 
seat va walat dewey avd wa 
at wad Bara-Pena: aire | da Sarah Seat 
aa a” Siersernierara UfcteST pee 31a 
Pia ee 53 

aha ace ee 
eee tere mre Weed uRSeeta saraswat 
ge emia page ne 
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IHU TSA HUM ARO qayiy TUT WaT: 
GEIST) WA aR ai famaet ma Suan: 
HET OOM, Saher it STA | 

Saites-aset SA-aAd A IRR TST 
aera | saeco asq—faase( Benzene Ring) lelaeRet 
Fis -RSSA-FAR fasraa_faa-a—-oirarar Qa, 
fran fad (tas) A a 2 "sit UA alice: aH 
facts: ! 





Hy 
| 
C 
H - H-C C-H 
H - H-C ‘C-H 
: 
: : 
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AMV AerasaR (Uncertainty Principle) 
Ted Ud Rea wa asia fase acai- 
aut ult tees sleaiara (3) freed * 
(3) faedd a gla Ames wet Reta:, am: 
seat fasy-cdicaer apleatetahincatd § Sta: 
WT Saar Sead eset feredafactae: | 

weer ee -SU-aaR  aeS APSR 
amma ufadie-sa pleated sah Hae 
fa uta feat semeaeta! aa Sela: tase 
That Wea! ve Sa aE wa asad 
Stet | ) 

wast aA atta: sce: sans 
att — aay wid - wt: Ria Al HadHcr 
_ gah: ad a Wadden ode - 
URPas: FEMA Sscihd-fasaes staat — 
fasm: “qediven” uber, dat a Acer 
ardada - ace - Seiten - Ratt: dteqasl 
Sa — weteag vata: sa ca seer: 
on | | 


cad: urea: aimed vat oferta) OS a 
yin alea:| wy aia saat: gira: atracery etctatt eit 
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Ones 
qqTa TFA AVE: 


aRnacaal 


EAS Ta-TEs acAlaINt Zarara @ Blas fais: aqIae: | 
qaqH RI AS-AAISTAWT FATA SAULT Mra aA ATT: 
varare-metat gfasare afr: Qz1u-aiaey Fa fH UT MATA | 
vafa-nereissle-nelat TER Te VAT VS SAB ASSATAN 
nities favafa, ate cede — 

nforr-catme TH WET WeHA (Unit) at girurerAXY—AAT g 
Mia etd (afteec ar) aq ae-tiga-fHaae-aaiag qaln-faege 
MIGHT TH-arlmlz-qeaiseacmfaqizasatwa wafay gat 
TITAM J MAG FS W_ Gae-niA-fa-geq-Ala AYIA AZ TF- 
ardialer/aars® geai afe-afZ aaafe | 


Trlora-feat— 
RR = aA x afa-zhe:, 
Sm SIRO, (4) 
aX T= yHIAK 


T.J= 98. Hats’, 
TQ TSA = 9 cea: 


aft: = aq x AZ -AMT-aAlaAq MeaTA | 
1 TS axA (2) &. 


We = 9 Tea: 
mE Neer hey 


~-—- _-_—_ 
i | 


1. sf Be aes =ara.afonfeahsiat 7 28M, aha 
TalPassgad AT aaa (Matter) aif Aa laa afar eat 

“areal, fearaehParank:, M.Sc. (Physics) “aidve waa 
EUTA (ARTA) | 
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a= 1 e, a. 
aq w= a AM: 
qo" an\:= 4 Ax:, 
aft: 


qavaqg = — 
a alulsqula-aaa: 





1 
aI): Wise See: sree 2 (&) 


afm w= 3 4e:, = 9 fees, 
twat Al = q Ale: 
Mea-AALAG = 124 ATI: 


qiq J VER Cd Ad — 
qre-afers: =19ei= ae” ant: | 
9 fedlar-staz: = 90'x9o"XR oxo Hal: 
= 394x108 BAT: | 
qaa-wHy TeaH = aqxrel™® wat | 
(Unit of electrical energy) 
cay @ qraa-vararfz-amalsta ‘SaV-alaa Alara | ASIA - 
diet Ta NAAN Amfasy alsa-aazaa salir wz aatfaad | 


Tq —— 
naiat-aafen: = fer x HtIAE: 2.0. «2. --- (¥) 


feq = fRaz-Aeat = GERuKIO \ TA-AIFe 
qT, TeIAMla: =F = BIIAF: X AURANAA | 
al HH A Kee (3) 
QA, & = THUAN: 
q = Heqalg: (Frequency) 


w= ag-2tul, 
(v) gaa, A= 4/e, Tra (a) SHEA ATA — 
Hi RRRUXTST XA *Yxaxg of? 
a = fa x ee pce Ba ae 
—(v 
Sarg 
aus Co an eee nods) 


7) 
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AUTR-AIAA CRIAETY-UH- AAT = Gooe ANIA: 
= goooxteo ~ arcidea: -_ EXyo ° a. ay. =, 


(4) a sera - 
CEA-ASITAS-AAT ATAT ULM: = eS oT: 
= 2, R924%) o”*® any: | 

gay a aipfas-amlat aatal Wet aaa: Seale | 

Atri whew we-eua ala 25m AIA-ATSTEM 
UBL A aE aarefaqufaqa ws afrated fare adiamaA 
STATA 

sema— é aan gen fies, wate atad aay aad HAT? 
ate 1 afe sard-demn siaia-areat afay ataegta, weafed sfaaa 
aie fagal Saar saat awlad, wat gq ‘aang arade?’ fa- 
“AGA Brana-MaAsramM-qal fret qagq Haatfa— 


Wl fo = ra-nife-fiaay zsq_nrat | 
q=a-Th feat gsq-aar | 
= = Ith THM: = 3x1 af q. ait. /ene, 
Breet <<< # ma: |= zo gay @ zra-HIAae 
Tia-aa, AGL AAyansy a wats) Zeca q qraara-qe: 
Yaa: SAAT aa AQSSHAAI, AysSRy nfaq afar ae gia | 
Rategat fray Aea-mrar (&) qargent aieay fe q exed C4 
mI Shs) Se4-AlAIgT: afaaagy Ty -as-rain-gqea-nfa-ahe- 
sfaqaag afas gay fa, aT | AS7ATATAI q2aq ma- 
la: aafacaa) ada afaz ANG, AA-ATAL-EAaT ara, me 
waaishaq Agha vale | MIAN sersfy a qa 


mMa-gear nfax a whagy weft | cag qala-nfa-qeaala- 
afagigy siz feafary waz gfe Gayaqy et 
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qua fat aaa, 22a-Alatl afaa-afe- eg gienar aaa | aaHIat- 
qer-nal g ad Zean Wfaa-afrey waz gle aq cava, oa | 
uf, saat wamafa: = q 
wen deatyayg = w 
MIA- AUNT sqala: qaqa: =a 
al a 





UAT, sae Mtg ha: (0) 
al & 
ayy TJ] ——— steers (<) 
aT & 
aT a 





afeay Wo GqsaAl AH == % X ae 
[ (2) anger 
Ay) FEURIT-TATASARS SV = TH, Tl, 
= ox “x orm (a) 5 age] (0) 
ufe AHH (@) M= 0: C4 7= @ 
gla Mar-gaieat aqHeta, aar g AaTT-Thea-gqeanla-nfauga 
sealed ert TRE aT = Z-A54aAIa afrafgar ale: = 


a * ar a 
= | ana qx ———_aa 
= > 2 Oma 


° 


al 


—— 
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"aaa ag qazIm7= 0, AZIT= 


qyaagql T=s aq I= 


a t: 
. 
3 








—— Ee 


= os" 


g 





~{-2}=%° 





| W= Zo mH Fe 500 OOC (2°) 





TAL qa gq ‘Wan-meat: Agqeqruag,’ aft saqfmqaa 1 Tt: 
fact Aral feacat gea-Araal aca ga WA G waa Gan arfud 
wate | 
SARUM — afz ge =a may 
T= 1 x ( Ax of*)3 
= &x3,07° Sal, 
3x10 


SERS feolaiz-wau:, 


= °°24xX10° fataraag:, 
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) TA-Gea-ZeAIAl = Bux Aaamey Gama 
far d, WAA-Alda eyaala-asiaa wafaq ave afsaad 
= arxio am: (q4 ahaa) t 

TUT A, AIA = Axyo*? ani: 
'. ALQA-Aaa waaay oplaq 


. q a 
aig ama = x TR XTo @ graTf 
Qxqpor 


= 0 2GLouXYo maria 

(CARS MBUT- ART Oly 2e7-ALAL- SAA HA PHU BATA 
quifaar valea ’ eft ahaa facafa , aeifeaa-dear aaa: 
aaa IeT-MAaqaw waqna aca fe-chata-zin afaa- 
qafa; afaa: | cargos ain a qa femal aA TTI, 
ga afhasgqefin soefesa g qa sfaaiea faced acanafa | 
Gay w Kca-NBla-vafa-faag-gqras-alfuatatsste-afe-aTTe qa1y- 
AOAAIAMIL Asraleat ararg aay alrag aaa: Tatulat 
zea-niarea aty frataarg ate Rasy oa saFHA | TT AG AT: 
plat AIM aMT-TaaR: | TT a VATA-AAAL ANZ BEATA 
anda zafasrarg afar ada, CTH AIGA A-SI ATH 
a aisle maaa gf gq Asa 1a | Wifas-MEA | Tad AMSA 
acafam ana faata) afadty aeava-fearq wa-utiat FAl- 
ay calza-adiam-aiaa eat ca ea ata! ga fava 7 aT 
RA zqea! Tala Aey | 
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Taw -aMrHeeatactt 


Faaa_-ataret 


Quantum Mechanics 
Arbitrarily selected 
Dimension 

Two dimensional 
Three-dimensional 
Variable 

Parametric Variable 
Multidimentional Space 
Statistics 

Expression 

Theory of Numbers 
Numarical Analysis 
Frequency 

Iteration 

Qualitative Description 
Wave 

Wavelet 

Disjunction (of bonds) 


Conjuction (of bonds) 


Matter 
Energy 


Lemma 
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THUR ATA Satisfying an equation 


HALA ATL To be satisfied (unavoidably) 
Tae Integration 
gut: Moment 


feyaert Dipole Moment 
ayaa: Quadrupole moment 
BSryaet: Hexadecapole Moment 


ARIK: Zt: Intrinsic Spin 
i ba tek Function 
Tasca Degeneracy 
acetal Valency 
er: | | Neutron 
Wel: Proton 
setelt: Electron 
arse Nucleus 
Waa: Rotational Band 

Jy —-STSL Band Head 
soca: (sess aT) Contracting the Valli 
Feel Sears, Generating the Valli 
Matadal Systematics 
HUOTA Algorithm 
PaRtea: : Constraint 


‘ wereizate-wafata: faeha: ‘aqert we We! Rd 
Warner yee: va aferdita ar at meta er faa: 
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tage 
~ INDIAN MATHEMATICS 
ADVANCEMENTS AND APPLICATIONS 
By 
Dr. S.D. Sharma, Ex.Prof. Physics 
Punjabi University, Patiala, 
INTQBDUCTION 


History of Science in general and mathematics in particular, 
iS very important in order to impart relevant information for 
placing the subject in right perspectives. Besides this, there 
are also other benefits of studies in history of Science. Some 


of these are :- 


1) The study of evolution of mathematics over many 
centuries in the past, gives incentives to students and 
researchers by making them aware of successes and 
failures of earlier mathematicians in their attempts. 

2) Sometimes the old Historical records like those of 
earthquake studies, Halley comet's returns. Supernovae 
explosions etc. form indispensible parts of the respective 
disciplines and whatever information available is used which 
helps in advancements for conclusions and verifications of 
mathematical models in Physics. 


3) Besides such advantages of these interdisciplinary 
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studies, the most inportant outcome result is, when any 
particular ideas or the topics left undeveloped behind, by 
mathematicians in the past, are developed further and put 
to use in research. 

Infact the developments accomplished till yesterday 
constitute the history of the subject and the progress ahead 
of whatever has already been achieved, forms the focus 
for further developments. 

History of mathematics in general and theory of 
numbers in particular, has the widest range of centuries in 
the past. The theories of quadratic and higher degree 
forms, even after so many attempts by great exponents of 
mathematics in the past centuries, (since few millennium 
B. C.) have so many unsolved puzzles ( Refer "Solved and 
unsolved problems in theory of numbers" by Daniel 
Shanks). The Author while a student of mathematics and 
Siddhanta Jyotisha (Astronomy). in traditional school of 
Varanasi, developed keen interest for further 
advancements of Indian mathematical techniques to make 
the relevant algorithms useful for Science and engineering 
oroblems. Especially the subject of Indian binary patterns 


(fK-wETR) which is developed now, Is expected to be 
theory and 


ched over from 


made use of, In information 
telecommunications. The author having swit 
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pure sanskrit to Jyotish, then to science, finally completing 
PhD. in nuclear physics in U.S.A., settled In Punjabi 
University, Patiala. While, teaching M.sc. & M.phil classes, 
always prepared notes on further developments and started 
applying in scientific problems writing the relevant notes in 
Sanskrit. Brahmaleena His Holiness Ananta Shri Jagaduru 
Shankaracharya of Kanchi mutta (where the Author was 
conferred a title "Drk - Siddhanta Bhaskara") advised him 
(the author) for writing in English first and then rendering 
into Sanskrit, while the author was doing it otherwise. The 
piece-wise presentations of some of the contents were done 
in International conference on "y-ray transition probabilities" 
in Delhi (1974) and a 32 page paper appeared in the 
proceedings of the conference organised by MATSCIENCE 
at Maysore (1978), also in International conference on 
nuclear Physics at Cocoyoc (Mexico). applications in 
nuclear Physics were demonstrated. Some results were 
communicated in lectures in University of Kasnsas al 
Lawrence (1989) and other research groups (like in PRL, 
IISC etc.) and other colleges, universities through specially 
arranged lectures. The Sanskrit compilation of some earlier 
developments, remained incomplete published due to 
printing problems. In 1993-94 Prof. T.V. Ramkrishnan and 
Prof. N. Kumar of department of Physics Indian Institute of 


science (I. |. Sc.) hosted the author as visitor Scientist in 


117 


C.1.S. (centre of theoretical studies in |. |.Sc.) for 
compliation and further advancements along those lines 
and finally prepare an advanced version in Enateht 

This book is neither primarily intended to be a work 
on History of mathematics in Indian tradition nor an 
exposition of the kind of "vedic mathematics", which in fact 
cannot meet the requirements of applicability in scientific 
problems. However, this work does survey the historical 
developments in brief in the first chapter, But the main aim 
of this attempt is to advance further some branches of 
Indian mathematics to make them useful for students of 
science & engineering and also for researchers to get new 
results in their own fields. The book has Ist. chapter for 
survey of earlier developments from vedic antiquity to the 
17th. century or so. The chapters II & Ill deal with the theory 
of numbers for finding integer solutions of indeterminate 
equations of Ist. & 2nd. degrees and their applications tn 
Physics. Chapter IV deals with more advancements and 
applications in scientific problems, while the chapter V 
deals with the Prastara (The old Indian Binary extension) 
with advancements to cope with the standards for handling 
the problems of information theory In telecommunication. 

In every chapter, articles deal with earlier works and 
advancements further, illustrative examples deal with the 


solutions of problems for comparisions of the developed 
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methodoiogies with the parallel ones in use these days. 
Some articles or examples deal with applications by 
ancients in problems of their own interests, during those 
times and demonstrate the possible applications in modern 
scientific problems. The micsellenous problems at the ends 
of chapters constitute either the suitable exercises for 
students and the problems to be tackled using Indian 
mathematical techniques. Thus, in this book, four aspects 
have been taken into account, introducing Indian 
mathematics, Advancements, illustrative applications with 
examples and miscelleneous problems for students and 
‘researchers for further advancements. 

It is worthwhile to point out some salient features of 
this work. In the 1st. chapter, besides survey of ancient's 
works, there are problems for students at the end which 
are just extensions of problems tackled earlier by ancients, 
but, the problems on the topics delt within chapters II to V 
are OULOf scope of simple Historical studies. 

In the 2nd. chapter, valli is defined ina unique way not 
found any where in earlier works. Some new symbols are 
defined and new terminologies like valli Udvalana, Valli 

Akuficana, Tail of Valli, Kuttana in more generalised sense 
etc, are used for the first time. In illustrations, the problems 
are solved to demonstrate the efficiency of valli algorithm 


, in comparision with the modern methodologies. At the same 
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time, these examplary problems, give sufficient excercises 
for students. Some of the applications concerning finding 
the time period of sun's apogee, evaluation of continued 
fractions & Vastu Sastra etc. are pointed out through some 
of the problems. It is remarked that linear programming 
problems too can be tackled using Kuttaka theory. 
Bhaskaracharaya's ‘fowl problem! paves the basis for such 
a technique. Also valli is viewed as the most general form 
of Fibonacci series. The definition and treatment of Valli 
by the author is aradically different approach than that of 
De Moiver's in the context of recursion sequences. 

In 3rd. chapter, Indeterminate quadratic form 
equations (Varga-Prakrti or V. P. equations) are tackled. 
Brahmgupta's lemma in most generalised from is stated 
and used. Convienent symbols are defined for use in these 
algorithms. Cakarvala method and valli method for V, P. 
equations are discussed in details. The minimum value 
condition in Cakarvala algorithm is resolved with complete 
success for the first time. In valli method for V. P. equation, 
sub orders within orders of continued fractions are defined 
for the first time and used in stating algorithms to get 
solutions for V. P. equation with additive # 1. It is shown 
that the solution of famous fermet-renicle challenge problem 
(17th AD) using Cakarvala method of Jayadeva (10th AD) 


is remarkably easy. This problem was solved by 
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Bhaskaracharya (1150 A.D.) in a few lines using cakravala 
method. Here still better Vajrabhyasa operator matrix is set 
up for solving problems efficiently. 

Bhavita problem (To get integer solutions of ax + by + 
cxy = d) is tackled in details. Here all the possible integer 
solutions are discussed for the first time. Generalised 
multidimensional S'ulba theorem is given. Also an interesting 
problem of varying quadratic from factor is elaborated. 
Applications of all these methodologies are discussed In 
illustrations and problems. It may be remarked that here the 
approach in defining valli deals with special kinds of 
continued fractions andis an entirely different treatment than 
that found in analytical theories of continued fractions In use 
these days. 

In 4th. chapter valli is viewed in most generalised form 
as a matrix. Pravalli of two or more arrays is defined for the 
first time to meet the necessities of more complicated 
problems. Various types of vallis are discussed. Difference 
equations are viewed as valli equations and their solutions, 
using valli algorithm, are demonstrated. Valli recurssion 
matrix is used to evaluate higher and higher eigen functions: 
In fact here the valli matrix behaves as a step-up or step- 
down operator. Valli-cum-vajrabhyasa-composor operator 


IS a radically new definition in general treatments for cyclic 
and ordinary continued fractions. 
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Theory of quantum constraints is discussed and its 
applications to the problems of finding states, for which 
nuclear moments vanish, are demonstrated. In these 
treatments, valli-cum Vajrabhyasa operator is used for 
getting expressions for Clebsch Gordon coefficients Cre 
(L=1 to 4) and the relevant congruence equations are solved 
for all the states IK> to get all the higher and higher spin cum ° 
projection state, where the moments vanish. In the 
conclusion, the results are summarised up to spins of the 
order 200h Also a problem dealing with termination of 
rotational bands in odd-A & odd-odd nuclei is suggested to 
be tackled using these advanced techniques. The problems 
at the end of this chapter give enough exercises for stutents 
and interested researchers. 

In 5th. chapter prastara (Binary extension) is discussed 
for constant varnas (letters) and constant matras (1 for short 
vowel and 2 for long vowel). All various traditional like 
possible algorithms are elaborated for the first time and the 
present day Binary expansion algorithm is shown to be one 
of them. Itis to be pointed out that the matrika prastara where 
the matra-number is constant, will prove of much use for 
information theory in telecommunication, as the number of 
matras is connected with the weight of analogical Binary 
pattern. Checks (like that of Kryoff's test etc.) on properties 


of matrika prastara are suggested through miscelleneous 
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problems. The problems at the end of this chapter are 
designed to provide sufficient exercises on analogical 
extensions of traditional Binary systems to the cases of 
present day Binary patterns. The numbers of Matrika 
prastara patterns consist of terms of the Fibonacci series. 
The connection between the two Is established using kuttaka 
theory. The author hopes that in totality the book will 
introduce Indian mathematics and its advancements, to the 
students and the researchers and thus will pave basis for 
advanced uses of Indian mathematical methodolodies, 
which in many cases are shown to work faster than parallel! 
methods being used at under-graduate, graduate and post 
graduate levels. It may be noted that these methodologies 
if computerised, will save much of the computer time in 
comparison with the present parallel computation 
techniques. Itis hoped that this will create interest among 
students and researchers for further developments. 

It may be remarked that this book differs from “silat 
—T1STT" in Sanskrit in many respects. First two chapters 
in both discuss theories of indeterminate equations but the 
contents in this book are more elaborated advanced and 
extend upto fourth chapter. The prastara algorithms in this 
English book are in 5th chapter in greater details. Espe- 
Clally the matrika prastara in this book is elaborated exten- 
Sively. In the Sanskrit book Prastara details are limited to 
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the background Sanskrit scholars. The problems like the 
one of finding all the possible binary patterns for Arya 
chandas etc. are of interest for Sanskrit scholars Only. In 
English book the emphasis is to elaborate the subject con- 
tents for utility in information and tele-communication codes. 
The fourth chapter in Sanskrit book deals with relation be- 
tween mathematics and epistemology & philosophy. It also 
discusses the trends in the modern mathematical philoso- 
phies in parallelism with Sankhya Jaina & vedanta _philo- 
sophic traditions. These brief expositions will promote wider 
perspectives in the thought processes among scholars of 
Sanskrit. Mainly the Sanskrit version is designed for San- 
Skrit Scholars and the English book is designed for schol- 
ars in scientific disciplines. 
The book is ready to be ialoekcte soon 


Shaktidhara Sharma 
Dated : 10 Jan. 1999 
Present Address: 
1219, Phase IX, Mohali (Punjab) 
Near Chandigarh, Ph.: 0172-221550 
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